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Utah Class | Permit Application Checklist

Important Note: The following checklist is for the permit application and addresses only the
requirements of the Division of Solid and Hazardous Waste. Other federal, state, or local agencies may
have requirements that the facility must meet. The applicant is responsible to be informed of, and meet,
any applicable requirements. Examples of these requirements may include obtaining a conditional use
permit, a business license, or a storm water permit. The applicant is reminded that obtaining a permit
under the Solid Waste Permitting and Management Rules does not exempt the facility from these other
requirements.

An application for a permit to construct and operate a landfill is the documentation that the landfill will be
located, designed, constructed, and operated to meet the requirements of Rules R315-302, R315-303,
R315-308, R315-309, and R315-315 of the Utah Solid Waste Permitting and Management Rules and the
Utah Solid and Hazardous Waste Act (UCA 19-6-101 through 123). The application should be written to
be understandable by regulatory agencies, landfill operators, and the general public. The application
should also be written so that the landfill operator, after reading it, will be able to operate the landfill
according to the requirements with a minimum of additional training.

Copies of the Solid Waste Permitting and Management Rules, the Utah Solid and Hazardous Waste Act,
along with many other useful guidance documents can be obtained by contacting the Division of Solid
and Hazardous Waste at 801-538-6170. Most of these documents are available on the Division’s web
page at www.hazardouswaste.utah.gov. Guidance documents can be found at the solid waste section
portion of the web page.

When the application is determined to be complete, the original complete application and one copy of the
complete application are required along with an electronic copy.

Partll Application Checklist

I._Facility General Information

Descnptlon of ltem o " LocationIn
I B ’ : Document
Completed Part | General information Part |
General description of the facility (R315-310-3(1)(b)) Part Il, Section 1
Legal description of property (R315-310-3(1)(c)) Part I, Section 2
Proof of ownership, lease agreement,'or other mechanism (R315-310-3(1)(c)) Appendix F
Area served by the facility including population (R315-310-3(1)(d)) Part Il, Section 1.3

If the permit application is for a class | landfill a demonstration that the landfill is

not a commercial facility Part I, Section 2

Waste type and anticipated daily volume (R315-310-3(1)(d)) Appendix D

Intended schedule of construction (R315-302-2(2)(a)) Part 1l, Section 4
Name and address of all property owners within 1000 feet of the facility boundary - o
(R315-310-3(2)(i)) NA - Existing Facility

Documentation that a notice of intent to apply for a permit has been sent to all

property owners listed above (R315-310-3(2)(ii)) NA - Existing Facllity

Name of the local government with jurisdiction over the facility site (R315-310-

3(2)(iii))

NA - Existing Facility
' Demonstration That The: Facmty Meets The Locatlon Standards S -
(R315-302-1) % ; S

Land use compatibility Part Ill, Section 3.1
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Utah Class | Permit Application Checklist

I._Facility General Information .-

- - +Description of ltem Location In
R . - Document
Maps showing the existing land use, topography, residences, parks,
monuments, recreation areas or wilderness areas within 1000 feet of the | Appendix A

site boundary

Certifications that no ecologically or scientifically significant areas or
endangered species are present in site area

Part lil, Section 3.1

List of airports within five miles of facility and distance to each

Logan-Cache (4mi)

Geology

Geologic maps showing significant geologic features, faults, and unstable
. areas

Part Ill, Section 2 (no
maps available)

Maps showing site soils

Part Ill, Section 2 (no
maps available)

Surface water

Magnitude of 24 hour 25 year and 100 year storm events

Part.lll, Section 3.5

Average annual rainfall

16.65” total
precipitation (KVNU
Station)

Maximum elevation of flood waters proximate to the facility

Part Ill, Section 2.3

Maximum elevation of flood water from 100 year flood for waters
proximate to the facility

Part lll, Section 2.3

Wetlands

Part lll, Section 3.14

Ground water

Part Ill, Section 3.15

.Plan of Operations '(R'371v5‘-31v0"-;3(-5‘|};)(‘ef-)%_‘?"afﬁd‘R31 5-302-2(2)) -

Forms and other information as required in R3315-302-2(3) including a
description of on-site waste handling procedures and an example of the form that
will be used to record the weights or volumes of waste received (R315-302-2(2)(b)
And R315-310-3(1)(f))

Appendix G

Schedule for conducting inspections and monitoring, and examples of the forms
that will be used to record the resuits of the inspections and monitoring (R315-
302-2(2)(c), R315-302-2(5)(a), and R315-310-3(1)(g))

Part Il, Section 3.4
Appendix G

Contingency plans in the event of a fire or explosion (R315-302-2(2)(d))

Part ll, Section 3.5

Corrective action programs to be initiated if ground water is contaminated (R315-
302-2(2)(e))

Part I, Section 3.5

Contingency plans for other releases, e.g. explosive gases or failure of run-off
collection system (R315-302-2(2)(f))

Part Il, Section 3.5

Plan to control fugitive dust generated from roads, construction, general
operations, and covering the waste (R315-302-2(2)(g))

Part Il, Section 3.8

Plan for litter control and collection (R315-302-2(2)(h))

Part Il, Section 3.8

Description of maintenance of installed equipment (R315-302-2(2)(i))

Part 1, Section 3.7

Procedures for excluding the receipt of prohibited hazardous or PCB containing
wastes (R315-302-2(2)(j))

Part I, Section 3.3
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Utah Class | Permit Application Checklist

‘l Faclhty General In_formatlon

Descrlptlon of Item .

Location In
Document

Procedures for controlling disease vectors (R31 5-302-2(2)(k))

Part ll, Section 3.8

A plan for alternative waste handling (R315-302-2(2)(1))

Part I, Section 3.6

A general training and safety plan for site operations (R315-302-2(2)(0))

Part Il, Section 3.16

Any recycling programs planned at the facility (R315-303-4(6))

Part Il, Section 3.9

Closure and post-closure care Plan (R315-302-2(2)(m))

Part Ill, Section 4 & 5

Procedures for the handling of special wastes (R315-315)

Part Il, Section 3.2

Plans and operation procedures to minimize liquids (R315-303-3(1)(a) and (b))

Part I, Section 3.2

Plans and procedures to address the requirements of R315-303-3(7)(c) through (i)
and R315-303-4

Part Il, Section 3

Any other site specific information pertaining to the plan of operation required by
the Executive Secretary (R315-302-2(2)(p))

Part Il, Section 3

SPECIAL REQUIREMENTS FOR A CLASS \' LANDFILL (R315- .
310-3(2))

Submit information requ1red by the Utah Solld and Hazardous Waste Act
Subsections 19-6-108(9) and 19-6-108(10) (R315-310-3(2)(a))

NA

Approval from the local government within which the solid waste facility sits

NA

Ml Faclllty Technical Informatlon

Descrlpﬂon of Item

Location In
Document

-~'Maps

Topographic map drawn to the requnred scale W|th contours showmg the
boundaries of the landfil unit, ground water monitoring well locations, gas
monitoring points, and the borrow and fill areas (R315-310-4(2)(a)(i))

Appendix A

Most recent U.S. Geological Survey topographic map, 7-1/2 minute series,
showing the waste facility boundary; the property boundary; surface drainage
channels; any existing utilities and structures within one-fourth mile of the site;
and the direction of the prevailing winds (R315-310-4(2)(a)(ii))

Appendix A

Geohydrological Assessment (R315-310-4(2)(b)) . .

Local and regional geology and hydrology including faults, unstable slopes and
subsidence areas on site (R315-310-4(2)(b)(i))

Part lll, Section 2

Evaluation of bedrock and soil types and properties including permeability rates
(R315-310-4(2)(b)(ii)) -

Part lll, Section 2

Depth to ground water (R315-310-4(2)(b)(iii))

Part 1li, Section 2

Direction and fiow rate of ground water (R315-310-4(2)(b)(iv))

Part lll, Section 2

Quantity, location, and construction of any private or public wells on-site or within
2,000 feet of the facility boundary (R315-310-4(2)(b)(v))

Part 1ll, Section 2
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Utah Class | Permit Application Checklist

Il Facility Technical Information

Description of ltem

Location In
Document

Tabulation of all water rights for ground water and surface water on-site and within
2,000 feet of the facility boundary (R315-310-4(2)(b)(vi))

Part I, Section 2

Identification and description of all surface waters on-site and within one mile of
the facility boundary (R315-310-4(2)(b)(vii))

Part 1Il, Section 2

Background ground water and surface water quality aséessment and, for an
existing facility, identification of impacts upon the ground water and surface water
from leachate discharges (R315-310-4(2)(b)(viii))

Part lil, Section 2

Ground Water Monitoring (R315-303-3(7)(b) and R315-308)

Part 111, Section 3.4

Statistical method to be used (R315-308-2(7))

Part ill, Section 3.5

Calculation of site water balance (R315-310-4(2)(b)(ix))

Part I, Section 2.6

ENGINEERING REPORT - PLANS SPECIFICATIONS AND
CALCULATIONS .. :

Documentation that the fac|Iity will meet all of the performance standards of R315-
303-2

Part Ill, Section 3

Engineering reports required to meet the location standards of R315-302-1
including documentation of any demonstration or exemption made for any location
standard (R315-310-4(2)(c)(i))

Part Ill, Section 3

Anticipated facility life and the basis for calculating the facility's life (R315-310-
4(2)(c)(ii))

Part lll, Section 3.2

Cell design to include liner design, cover design, fill methods, elevation of final
cover includmg plans and drawings signed and sealed by a professional engineer
registered in the State of Utah (R315-303-3(3), R31 5-303-3(6) and (7)(a), R315-
310-3(1)(b) and R315-310-4(2)(c)(iii))

Part lll, Section 3

Leachate collection system design and calculatioris showing system meets the
requirements of R315-303-3(2)

Part ill, Section 3.4

Equipment requirements and availability (R315-310-4(2)(c)(iii))

Part Il, Section 1.5

Identification of borrow sources for daily and final cover and for soil liners (R315-
310-4(2)(c)(iv))

Part lil, Section 3.3

Run-On and run-off diversion designs (R315-303-3(1)(c), (d) and (e))

Part lll, Section 3.5

Leachate collection, treatment, and disposal and documentation to show that any
treatment system is being or has been reviewed by the Division of Water Quality
(R315-310-4(2)(c)(v) and R315-310-3(1)(i))

Part Ill, Section 3.4 ,
Appendix |

Ground water monitoring plan that meets the requirements of Rule R315-308

including well locations, design, and construction (R315-310-4(2)(b)(x) and R315- | Appendix C
310-4(2)(c)(vi))

Landfill gas monitoring and control plan that meets the requirements of Appendix J
Subsection R315-303-3(5) (R315-310-4(2)(c)(vii)) oy

Slope stability analysis for static and under the anticipated seismic event for the Part lll, Section
facility (R315-310-4(2)(b)(i) and R315-302-1(2)(b)(ii)) 3.1.23
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Utah Class | Permit Application Checklist

Il Facility Technical Information

Description of ltem Location In
. Document
Part ill, Section 3.5;
Design and location of run-on and run-off control systems (R315-310-4(2)(c)(viii)) | Appendix A

CLOSURE PLAN (R315-310-3(1)(h))

Closure Plan (R315-302-3(2) and (3))

Part Ill, Section 4

Post-Closure Plan (R315-302-3(5) and (6))

Part Ill, Section 5

Closure schedule (R315-310-4(2)(d)(i))

Part lil, Section 4

Design of final cover (R315-303-3(4) and R315-310-4(2)(c)(ii))

Part lll, Section 3.3

Capacity of site in volume and tonnage (R315-310-4(2)(d)(ii))

Part ill, Section 3.2

Final inspection by regulatory agencies (R315-310-4(2)(d)(iii))

Part [ll, Section 4

POST-CLOSURE CARE PLAN (R315-310-3(1)(h))

Site monitoring of landfill gases, ground water, and surface water, if required
(R315-310-4(2)(e)(i))

Part Ill, Section 5

Changes to record of title, land use, and zoning restrictions (R315-310-4(2)(e)(ii))

Part lll, Section 5

Maintenance activities to maintain cover and run-on/run-off control systems
(R315-310-4(2)(e)(iii))

Part lll, Section 5

List the name, address, and telephone number of the person or office to contact
about the facility during the post-closure care period (R315-310-4(2)(e)(vi))

Part Ill, Section 5

FINANCIAL ASSURANCE (R315-310-3(1)(i))

Identification of closure costs including cost calculations (R315 -31 0-4(2)(d)(|v))
and (R315-302-2(2)(n))

Part Ill, Section 7

identification of post-closure care costs including cost calculations (R315-310-

4(2)(e)(iv))

Part 1ll, Section 7

Identification of the financial assurance mechanism that meets the requirements
of Rule R315-309 and the date that the mechanism will become effective (R315-
309-1(1))

Part Ill, Section 7
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‘

INTRODUCTION

This document presents an application to renew a permit to operate solid waste disposal
facilities at the Logan City Sanitary Landfill, which is owned and operated by the Logan City
Corporation. The Logan City Sanitary Landfill is currently operated under permit number
9432 issued by the Utah Solid and Hazardous Waste Control Board.

In the four and one half years that have passed since the current permit was issued to the
Logan City Sanitary Landfill, minimal changes have taken place. The minor modifications to
the existing operation are as follows:

o Landfill Life — The landfill life calculations including all assumptions were updated
and a recent survey performed to provide a more accurate estimation of in place waste
at the landfill. The historic waste-stream records were converted into a waste volume
and estimates were made for soil use. Minor changes in final cover topography and
the updating of landfill consumption rate have changed the landfill life slightly.

o Phases of Landfilling — The filling sequence of the Logan City Sanitary Landfill (The
landfill) will be modified from the existing permit. The changes will bring the area of
the landfill closest to residential areas to final grade first. This will allow for a timely

closure of that portion of the landfill, providing a visual barrier to ongoing landfill
operations.

The following items, which have been previously permitted and or included in prior
submittals to the State of Utah, Department of Environmental Quality, Division of Solid and
Hazardous Waste (DSHW), are part of the operating record of the landfill, and will not be
discussed in detail in this permit application:

e Operations Plan — The Logan City Sanitary Landfill Operations Manual dated March
2003, by James M. Montgomery Consulting Engineers, Inc. contains detailed

operational practices and is not included in the permit document. The items of interest
(items that specifically pertain to the permit) are included in Part II Section 3. The
detailed Logan City Sanitary Landfill Operations Manual will be modified to reflect
all operational modifications that have occurred since the last revision of the
Operations Manual and the information contained in this permit application.



o Landfill liner system — No expansion of the landfill footprint for the disposal of

Municipal Solid Waste is proposed; therefore, the existing liner exemption will not
need to be reexamined.

o Leachate collection and removal system — No new leachate collection facilities are

propose to be installed; therefore, the existing leachate collection procedures will not
be modified.

o Groundwater Monitoring Plan — No additions or modifications to the existing

groundwater monitoring program are planned; therefore, the existing Groundwater
Monitoring Plan (Kleinfelder, 1998) will not be modified.

The application has been organized to follow the general outline of R315-302 and R315-310.
This organization results in some duplication and repetition of information, but it is intended
to simplify the review and approval of the permit application.

Part I of this document duplicates the standard form outlining general data pertaining to the
site.

Part II is a general report that includes a facility description, truncated version of the
comprehensive Operations Plan, and updated facility information as presented in the 2006
Annual Landfill Report.

Part III is the Technical Report and includes the following:
e Geohydrological Assessment.
¢ Engineering Report.
o Updates to the existing Closure Plan
o Updates to the existing Post-Closure Care Plan
o Updates to the existing Financial Assurance Plan



APPLICATION TO RENEW A PERMIT TO
OPERATE A CLASS I LANDFILL

- City of Logan

PART I - GENERAL DATA



Utah Class | and V Landfill Permit Application Form

[]  New Application [] Facility Expansion
Renewal Application [0 Modification

X Class|

iry General Information  APPLICANT: PLEASE COMPLETE ALL SECTIONS.
. Landfill Type O] CrassV Il. Application Type

For Renewal Applications, Facility Expansion Applications and Modifications Enter Current Permit Number 9432

‘| . Facility Name and Location

Legal Name of Facility
Logan City Sanitary Landfill

Site Address (street or directions to site) County

1400 West 200 North Cache

City Logan State UT | Zip Code 84321 | Telephone (435) 716-9752
Township 12N | Range 1E , Section(s) 32 Quarter/Quarter Section Quarter Section

Main Gate Latitude  degrees - minutes seconds Llongitude  degrees minutes seconds

IV. Facility Owner(s) Information

Legal Name of Facility Owner

City of Logan
Address (mailing)
255 North Main
City  Logan State UT | ZpCode 84321 Telephone  (435) 716-9000
Legal Name of Facility Operator
City of Logan
ress (mailing)
' 255 North Main
City Logan State UT | ZpCode 84321 Telephone  (435) 716-9000
Legal Name of Property Owner
__City of Logan
Address (mailing) .
255 quth Main
City  Logan. State UT | ZipCode 84321 Telephone  (435) 716-9000
Owner Contact  Issa Hamud Tile  Environmental Director
Address (mailing)
1000 West 450 North
City  Logan State UT | ZipCode 84321 Telephone  (435) 716-9752
Email Address  ihamud@loganutah.org Alternative Telephone (cell or other) | (435) 716-9755
Operator Contact  Issa Hamud Tile Environmental Director
Address (mailing)
1000 West 450 North
City  Logan State UT | ZpCode 84321 Telephone  (435) 716-9752
Email Address  ihamud@loganutah.org Alternative Teiephone (cell or other) | (435) 716-9755
‘Property Owner Contact Issa Hamud Tite Environmental Director
ress (mailing)
: 1000 West 450 North
City Logan State  UT | ZipCode 84321 Telephone  (435) 716-9752
Email Address  ihamud@loganutah.org Altemative Telephone (cell or other) | (435) 716-9755




Utah Class | and V Landfill Permit Application Form

‘Partl General Information (Continued)

IX. Facility Area

“ Waste Types (check all that apply)

irements) OR the following specific waste types:
Waste Type
Municipal Waste
Construction & Demolition O
Industrial
Incinerator Ash

O
O
Animals |
O
O

Combined Disposal Unit
O

Asbestos
PCB’s (R315-315-7(3) only)
Other

OOOROOXX

All non-hazardous solid waste (see R315-315-7(3) for PCB special

Monofill Unit

OO0000ORKRRK

FaGiity ATEa......cveerveevecieesteecreereeessassessess s snens 350+
Disposal Area.......coivniiererinsiessininsessssssinnis 85
Design Capacity
YEArS.....ciecerrreeersenisrnesseseses v esenes 17
CubiC Yards.......ccvvveeereecrereecceneririeeenes 8,397,716
TONS....cvtrrererrserirsaseeresessesessesstsnansennnas 6,011,732

acres

acres

X. Fee and Application Documents

Indicate Documents Attached To This Application

K Facility MaporMaps [X Facility Legal Description [X
I Ground Water Report [ Closure Design P}

Plan of Operaton [X] Waste Description
Cost Estimates

[0 Application Fee: Amount $

R Financial Assurance 19-6-108(8) and (10)

Class V Special Requirements

[0 Documents required by UCA

'k HEREBY,CERTIFY THAT THIS INFORMATION AND ALL ATTACHED PAGES ARE CORRECT AND-COMPLETE.

/95@ A #ﬁmu_e{

Name typed or printed

Title Date
/Ny ov 7 /20/03
Address V . '
Name typed or pnnted ISTN Maun L Gun 4}«4 @'\"321
. Signature aned Lapd Owner R presentatlve (if applicable) Title Date
ﬂ% h/ MaAgov
\S}
y W }9 .—7. 5 Address -
Name typed or printed ___ 35'57\) Ma\y\ L—OQQM ) U/‘\' 8“32]
.ature of Auwlf applicable) Title ¥
Direefor 7/2‘)/0 7
Address

ysvN [GOO LW Zo;am wi 3432




APPLICATION TO RENEW A PERMIT TO
OPERATE A CLASS I LANDFILL

City of Logan

PART II - GENERAL REPORT



TABLE OF CONTENTS: PART II - GENERAL REPORT

SECTION 1 — FACILITY DESCRIPTION .....cccccvesinressennnrassssssssossssessssesssnsassossssssssnssssssns 1
LT LOCATION ...ttt ctetettts st sn e sttt e st ev e es s s e s st e et et se e sasananas 1
1.2 GENERAL INFORMATION .....c.oiiieieeieiicnreessee e es st saesasans 1
1.3 AREAS SERVED BY THE FACILITY .....ccoceiniiiieieereeneeereereeeseesne s 2
1.4 WASTE TYPES ...ttt ettt ettt e ae s 3
1.5 LANDFILL EQUIPMENT .......ccooieiimieeircttsinenisresnerneeerereaeeeseessesesssassesassnsenes 3
1.6 LANDFILL PERSONNEL ......ccceoviiiiecciencriietsisieeereettse s ssesssesenesesesesassesnen 4

SECTION 2 - LEGAL DESCRIPTION AND PROOF OF OWNERSHIP ........cccceeeueuenes 6
2.1  LEGAL DESCRIPTION.......cccovieeriiriiniereiriesensssensssesesesesenssssssssssssssesssssesassessnnes 6
2.2 PROOF OF OWNERSHIP ......cccccovrmimmrirrrnrieessieiessessssssesasssnesessesesssessssssssssseseseses 6

SECTION 3 - OPERATIONS PLAN 7
3.1 SCHEDULE OF CONSTRUCTION.........ccocstrerumrimmrrrerrnteeensesneenseessssesesssasssssesesns 7
32 WASTE STREAM MANAGEMENT - DESCRIPTION OF HANDLING

. PROCEDURES ...ttt et s tststssasss e asesns e nasess s s asssesesaesnsenens 8
3201 GEREIAL......ueeeeeseeee e et sttt n 8

3.2.2  WaSHE ACCEPIANCE. .........cucueveiveererririreeseeesie sttt ae et 9

3.2.3  Waste DiSPOSQL.............c.ccccouoomsnrieineisnisiesieieseessses sttt aeans 10

3.2.4  SPECIAL WASLES........c.ovvieeeceeiieeneesirete s eseaere et sneseas e s e snessese s e saeeneasaenees 11

3241  Used Oil and Batteries ..........cuveeereerenninereerreeeressesnnsssssesesesesssesesenenens 11

3242 BUlKy WaStes ....ccoiriiiiiirienieiieeireret vttt te e eese s eaenes 11

3243 TIIES .ottt sttt st et r et s et na s bt 12

3244  Dead ANIMAIS......cccorierrriiiiireireieienire et eb e s st s s s aeeen 12

3245  ASDEStOS WASIE ..cvoveuieiieicincetcecte et 12

3.24.6  Grease Pit and Animal Waste By-Products ............coccveeveveeveeeerenenennn 12

3.3 WASTE INSPECTION......ccecstrrtntrtrieereeeree st sesaessse s sssssesssesessssssssssnsaenen 13

331 Lanfill SPOUUING.......veoeeeeeiieeteeree et cesas et aes s enensa s sreanans 13

3.3.2  Random Waste SCTEENING...............cceueeeeeveiveeseeseeeeesseeessesessesssesenesssssnasss 13

3.3.3  Removal of Hazardous or Prohibited Waste................coeuoerererereereeererereenenn. 14

3.3.4  Hazardous or Prohibited Waste Discovered After the Fact ...............cccu....... 15

3.3.5  Notification ProCedures ...............coineeeininienensisesesiosinsessssssssassessesssenns 15

' 3.4 FACILITY MONITORING AND INSPECTION......cccocvcvcermmrmreririririerererereresaanenns 16
341 GPOURAWALET ...ttt sa et a e rnns 16



3.:4.2  SUFSACE WALEE ...ttt ettt 16

3.4.3  Leachate ColleCtion ...........c.cocvcieiiiiiiiiiisiiieieiee e siss e 16
344 LARASIIL GaS......coueeiiccreters e 17
3.4.5  General Inspections and Quarterly INSPection...................ccooeeveevvrereiveeennnnns 17
3.5 CONTIGENCY AND CORRECTIVE ACTION PLANS .....cccccovvmimmiiintrinnne 18
351 FUP@uueieeeeee ettt sttt 18
3.5.2  Release Of EXpIOSIVE GASES..........covueoeeeivoiiierireseeseissesenenes s 19
3.5.3  EXPLOSION ...ttt 20
3.5.4  Failure of Run-On/Run-Off Containment ................ccccccouvvnncinconrennnnennens 20
3.5.5  Groundwater COMIAMINGLION. ...............ccceenvcvcrserrieisrerereree st sassne 21
3.6 CONTINGENCY PLAN FOR ALTERNATIVE WASTE HANDLING............... 21
3.7  MAINTENANCE PLAN.......coootieirniiterienesinesserererstesesesnas st ssse e ssssesassesssesans 21
3.7.1  Groundwater Monitoring Wells and Leachate System ...................cccecovuunn.. 21
3.7.2  Gas MONItOTING SYSIEM .......c..ocueeeirviriesierctsisisie s vs s s e 22
3.8 DISEASE AND VECTOR CONTROL.......ccccccrmnrrimrrrerirennrerininiernensesessrnsssens 22
381 INSECIS ..ottt ettt 22
382 ROMENLS ...ttt r e 22
383 BUFAS ..ot bbb 22
384 FUGIIVE DUSE ...t ettt sttt ne e 22
3.8.5  Litter CONIIOL ............ououeeeieeereneiceierseieecee e sttt ettt eas e 23
3.9 RECYCLING.....ociviiieirtriereeiresicserntrsesessae e sesssesesssasssnssssssssssessssssssssssssanans 23
3.10 TRAINING PROGRAM........oovettrcteirrinineenirennsssseessesstenesnessessssissssssssesensnsens 24
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SECTION 1 - FACILITY DESCRIPTION

1.1  LOCATION

The Logan City Sanitary Landfill (Logan Landfill) is an existing Class I landfill seeking a
permit renewal. The Logan Landfill currently operates under permit number 9432 as issued
by the Utah Department of Environmental Quality, Division of Solid and Hazardous Waste
(DSHW).

The landfill is located in the southeast quarter of Section 31 and the southwest quarter of
Section 32, Range 1 East, Township 12 North, Salt Lake Base and Meridian. Access is south
0.2 miles from Highway 30 at a point approximately 1.8 miles west of Highway 89 and 91 in
the center of Logan City. The general location is shown in Drawing 1, Appendix A.

12 GENERAL INFORMATION

This landfill has served Logan City since 1960 and all of Cache County since 1974. This
existing waste deposit occupies approximately 90 acres. Waste placement at the landfill uses
the area fill method. The 90 acre area has been excavated approximately 6 to 8 feet below the
original ground line. The elevation of waste deposits above the original ground line varies
from approximately 6 to 70 feet. Inmediately adjacent to the Municipal Solid Waste (MSW)
disposal area Logan City operates an approximately 5 acre dedicated Construction and
Demolition (C&D) area.

The soil beneath the landfill consists of a thick layer of highly plastic clay having a vertical
permeability of 107 to 10® cm/sec in its natural state. No synthetic or engineered soil barrier
is in place under existing waste deposits; however, the low-permeability clays beneath the
waste deposits impede vertical seepage and confine underlying water-bearing zones and

aquifers.

The top surface of the landfill is generally flat, with perimeter side slopes of about 4
horizontal to 1 vertical. Slopes between areas of the landfill at different elevations are
generally connected with slopes of 4:1 or less. Beginning in 1993, the MSW and the C&D
waste have been placed and covered in accordance with the original Logan City Sanitary
Landfill Operations Plan (JMM, 1992). Appendix B includes the Table of Contents for the
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comprehensive Logan City Sanitary Landfill Operations Plan. The entire Logan City Sanitary
Landfill Operations Plan is not included in this permit renewal. Groundwater monitoring
facilities are in place and a groundwater and surface water monitoring program is in effect.
All groundwater monitoring activities are performed in accordance with the existing
Groundwater Monitoring Plan (Kleinfelder, 1998). Appendix C includes the table of contents
for the Groundwater Monitoring Plan.

1.3 AREAS SERVED BY THE FACILITY

The Logan Landfill serves all of Cache County including each of the political subdivisions of
the State of Utah (State) that are located in the county are included. These political
subdivisions include 19 cities and towns and the unincorporated area of the county. Names of
these political subdivisions are provided below:

Areas Served by the Logan Landfill

Amalga Lewiston Nibley River Heights
Clarkston Logan North Logan Smithfield

Cornish Mendon Paradise Trenton

Hyde Park  Millville Providence =~ Wellsville

Hyrum Newton Richmond  Unincorporated County

Waste collection and disposal in Cache County is administered by the Cache County Service
Area No. 1 (service area). This service area, by virtue of interlocal agreements signed by each
participating community, is empowered to collect and dispose of all municipal solid waste in
the county. On June 18, 1974 the service area contracted with Logan City Corporation to
provide collection and disposal service for all of the cities within Cache County.

The Logan Landfill is not a for-profit landfill. All funds generated by the landfilling tipping
fees are reinvested into the landfill facilities or other waste related activities according to

governing rules for the operation of a landfill facility.
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’ 1.4  WASTE TYPES

The Logan City Sanitary Landfill receives the following waste materials:

e Municipal Solid Waste, which includes Household Waste and Commercial Solid
Waste.

o Industrial Solid Waste (non-hazardous).

o Special Waste in accordance with Rule R315-315.

¢ Infectious Waste in accordance with Rule R315-316.

A summary of the types and volumes of wastes processed at the Logan Landfill are presented
in the most recent annual report for the facility which is included in Appendix D.

Waste composition and quantity projections, reviews of the solid waste collections, green
waste operations, and other waste related program trends for Cache County are presented in
the Logan Five-Year Solid Waste Management Master Plan (LBA Associates, 2005). A Table
of Contents of this Plan is contained in Appendix E. The entire Logan Five-Year Solid Waste
Management Plan is not included in this permit renewal.

1.5 LANDFILL EQUIPMENT

Equipment operating at the landfill is owned and operated by Logan City. The following
equipment is permanently assigned to the landfill:

¢ 2 Crawler Dozers

o 1 Trash Compactor

o 1 Supervisory Utility Vehicle

¢ 1 Materials Transport Dump Truck
e 1 Scrapers

The following equipment, which is owned and operated by Logan City, is assigned to the
landfill on an as-needed basis:

e | Water Truck
¢ 1 Road Grader
. ¢ 1 Equipment Maintenance Vehicle
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e 1 Water Truck (Street and Water Departments)
¢ 1 Road Grader (Street Department)
o 1 Equipment Maintenance Vehicle (Shops Department)

Fire fighting equipment is available through the Logan City and Cache County Fire
Departments. During periods of major overhaul or extended breakdown, replacement

equipment is rented locally.

1.6 LANDFILL PERSONNEL

The following persons are responsible for on-site landfill operations at the Logan Landfill:

Director of Solid Waste Management (Director) — The Director is responsible for all matters

relating to the solid waste program for the Logan Landfill. These matters include; landfill
operations, transfer stations and all recycling functions. The Director is responsible for the
landfill meeting all DSHW permit requirements. The Director conducts regular facility
inspections and monitors all landfill activities. The Director is responsible for all operational
documentation including the preparation of the annual reports to DSHW.

Landfill Manager (Manager) — The Manager is responsible for all day-to-day landfill

activities. Daily responsibilities include road maintenance, general site access and site safety.
The Manager is also responsible for all persons working or visiting the landfill. Additional
responsibilities include the maintenance and oversight of the groundwater monitoring, and
daily, intermediate, and final cover.

Equipment Operators (Operators) — The Operators are responsible for all day-to-day activities

at the landfill. These responsibilities include; waste acceptance, waste placement, traffic
control, safe operation and maintenance of all equipment, visual inspection of incoming
waste, random waste screening operations and general construction as it pertains to landfill
operations.

This position requires at least 2-years experience in the operation and maintenance of heavy
equipment. Operators must posses a Commercial Drivers License.

Landfill Attendants (Attendants) — The Attendants are responsible for the initial screening of

all incoming waste. The Attendants tracks all incoming waste and updates landfill records as
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required. The Attendants are also responsible for all transactions at the scale house, and the
receipt of all monies. Additionally, the Attendants assist the Manager and Director in the

preparation of the annual landfill reports.

This position requires a good working knowledge of computers with a minimum of one-year
experience in office management.
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SECTION 2 - LEGAL DESCRIPTION AND PROOF OF OWNERSHIP

All properties used for the disposal of waste and supporting functions are owned by Logan
City, a municipal corporation operating under the laws of the State of Utah. Additional
properties have been acquired to facilitate modifications to run-off, run-on, and access control
facilities.

2.1 LEGAL DESCRIPTION

The following description identifies the limits of waste deposits at the Logan City Sanitary
Landfill:

Commencing south a distance of 7.00 feet east a distance of 5.00 feet from the southwest
quarter of the southeast quarter of Section 31 situated in Township 12 North, Range 1 East of
the Salt Lake Base and Meridian and running thence:

South 88°24°45” east 649.75 feet; thence south 0 15°35” west 331.00 feet; thence south
88°17°25” east, 1,340.60 feet; thence south 1°44’47” west 328.15 feet; thence south
89°09°00” east 674.07 feet; thence south 640.00 feet; thence south 2°40°38”west 278.30 feet;
thence north 89°05°45” west 887.11 feet; thence south 24°10°45” west 375.99 feet; thence
north 80°56°00” west 95.19 feet; thence north 46°50°51” west 438.63 feet; thence south
87°22°50” west 202 feet; thence south 45° west 70.71 feet; thence south 76°05°15” west
224.59 feet’ thence south 46°33°47” west 440.69 feet; thence north 88°38°39” west 338.09
feet; thence south 70°40°46” west 186.19 feet; thence north 75°32°18” west 166.58 feet;
thence north 0°49°09” east 2,028.21 feet to the point of beginning.

2.2 PROOF OF OWNERSHIP

Appendix F provides copies of all deeds.
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SECTION 3 - OPERATIONS PLAN

This Operations Plan has been written to address the requirements of UAC R315-302-2 and
briefly describes the operations of the Logan Landfill.

A more extensive document titled City of Logan Sanitary Landfill Operations Manual
contains detailed information regarding specific operating procedures that apply to the entire
solid waste, recycling and composting activities. The purpose of the manual is to provide the
Manager and operating personnel with standard procedures for day-to-day operation of the

landfill. A copy of this manual is kept on file at the landfill.

The function of the Logan Landfill is to provide for the sanitary disposal of municipal solid
wastes generated by the citizens of Cache County. The landfill is operated in accordance with
the Utah Solid and Hazardous Wastes Committee Rules R315-301 through 320. This landfill
will also be operated as a municipal solid waste landfill as defined in Section 258.2 of EPA
regulation (40 CFR 258 August 30, 1988).

3.1 SCHEDULE OF CONSTRUCTION

Currently operations at the Logan Landfill are occurring in the south west corner of the
landfill (MSW operation), and at the north side of the landfill (C&D operation). All landfill
operations consist of the importing, compacting, and covering of wastes with soil. All
materials brought to the landfill are being disposed at or above original surface elevations.
The majority of the 95 acre (90 acres of MSW and 5 acres of C&D) waste footprint has been
covered with at least one level of disposed material. There are no plans to expand the landfill
footprint (lateral expansion) therefore all landfill will occur only in areas previously

permitted.

Soil is utilized as the primary cover material on both the C&D and the MSW working faces.

Soil is imported in from sources outside the landfill boundaries. Some soil comes from
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overburden from construction projects around the Cache Valley area with the majority of
cover soil imported from property west of the landfill. The property west of the landfill is
owned by Logan City and is being converted to a planned wetland by the removal of soil for
landfill use. Soil excavated in the wetland development is excavated during the summer
months when the ground is dry enough to work and hauled to the landfill for use during the

year.

3.2 WASTE STREAM MANAGEMENT - DESCRIPTION OF HANDLING
PROCEDURES

3.2.1 General

A waste control program designed to detect and deter attempts to dispose of hazardous and
other unacceptable wastes will continue to be implemented at the Logan Landfill. The
program is designed to protect the health and safety of employees, customers, and the general

public, as well as to protect against the contamination of the environment.

The landfill is open for public and private disposal. Signs posted near the landfill entrance
clearly indicate (1) the types of wastes that are accepted; (2) the types of wastes not accepted
at the site; and (3) the penalty for illegal disposal.

The following procedures are practiced at the Logan Landfill to deter disposal of hazardous
and unacceptable waste. All waste entering the facility must stop at the scale house. The
scale house is operated by at least one scale house attendant. The scale house attendant asks
the waste hauler what kind of waste they are bringing to the landfill and whether there are any

tires, batteries, used oil, paint, computer monitors or refrigerators in their loads.

The scalehouse personnel also inquire as to the contents of each incoming load to screen for
unacceptable materials. Any vehicle suspected of carrying unacceptable materials (liquid
waste, sludges, or hazardous waste) are prevented from entering the disposal site unless the
driver can provide evidence that the waste is acceptable for disposal at the site. Logan

Landfill reserves the right to refuse service to any suspect load. Vehicles carrying
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unacceptable materials are required to exit the site without discharging their loads, and the
Bear River Health Department is informed about the incident. If a load is suspected of
containing unacceptable materials, the following information is recorded: date, time, name of
the hauler, driver, telephone number of hauler, vehicle license plate, and source of the waste.
The scalehouse then notifies the working face operator that a load is suspect and that load is
further inspected at the landfill tipping area before final disposal is allowed. Appendix G
contains the forms utilized to document waste inspections.

After a vehicle leaves the scalehouse, the vehicle is routed to the appropriate discharge
location. Loads are regularly surveyed, and or inspected at the tipping area. If a discharged
load contains inappropriate or unacceptable material, the discharger is required to reload the
material and remove it from the landfill site. If the discharger is not immediately identified,
the area where the unacceptable material was discharged is cordoned off. Unacceptable
material is moved to a designated area for identification and preparation for proper disposal.

3.2.2 Waste Acceptance

The Logan Landfill uses a software package entitled "DMS Plus" in the scale house to record
information about incoming loads. It records data like weights, waste type, account
information and amount charged. With this program landfill personnel are able to track all
incoming waste as well as bill and receive payment from all customers. When a vehicle with
waste stops on the scale; the scale operator identifies the load as to whether it is a commercial
hauler, general public or private individual with an account. The proper codes are entered
into the computer identifying the material, hauler, and account number. All loads larger than
a pickup or a single axle trailer are weighed and charged accordingly. This information is
printed on a two-part ticket; the customer receives one copy and one copy is saved for use by
the Manager, the Ultility Billing Editor or any other employee who has responsibilities relating
to the landfill that may need information from these tickets. The tickets are ultimately stored
in the archive at the Logan City Environmental Center. Information regarding all transactions
is stored on the scale house computer at the landfill. All transactions are backed up on a
nightly basis to the Logan Cities computer network. Data extracted from the scale house
computer is used to create a portion of the daily landfill record. Any or all transactions may

be retrieved as necessary. A copy of a typical Daily Operating Record, Daily Cash
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Reconciliation & Revenue Receipt, and Material Summary Reports are included in Appendix
G.

After each load has been recorded, the driver is directed where to take the load. Household
wastes, commercial wastes, animal by-products and dead animals are directed to the MSW
working face. Green wastes and manure are directed to the composting facility with

construction and demolition materials being directed to the C&D working area.

Waste screening is done as needed or scheduled according to the procedures outlined in

Section 3.3 Waste Inspection. No open burning is allowed. No smoking is allowed anywhere
on the landfill.

3.2.3 Waste Disposal

Wastes are dumped at the toe of the work face when possible and spread up the slope in one
to two foot lifts, keeping the slope at a maximum of three to one (horizontal to vertical)
configuration.

Work face dimensions are kept narrow enough to minimize blowing litter and reduce the
amount of material needed for daily cover. Typically, the width of the working face is two
and one-half times the width of the dozer blade (40 feet). This facilitates complete
compaction of the waste and keeps the width narrow enough to minimize amount of daily
cover required.

Typically the compactor is operated with the blade facing uphill. Equipment operations
across the slope are avoided to minimize the potential of equipment tipping over. In addition
to safety concemns, a toe of slope to crest of slope working orientation provides the following
benefits:

¢ Minimizes blowing litter problems

¢ Increases equipment compactive effectiveness

¢ Increased visibility for waste placement and compaction, and
e More uniform waste distribution.
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Grade stakes are used when necessary to control cell height and top surface grade. The top of
the interim surfaces typically range from 2 to 5 percent to promote runoff with the cell heights
ranging from 8 to 10 feet.

Wastes are compacted by making three to five passes up and down the slope. Compaction
reduces litter, differential settlement, and the quantities of cover soil needed. Compaction
also extends the life of the site, reduces unit costs, and leaves fewer voids to help reduce
vector problems. Care is taken that no holes are left in the compacted waste. Voids are filled
with additional waste as they develop.

Intermediate cover is applied to all areas of the active cell which will not receive additional
waste within 30 days. Intermediate cover consists of an additional 12 inches of soil being
placed over the 6 inches of daily cover soil.

3.2.4 Special Wastes

3.2.4.1 Used Oil and Batteries

The Logan Landfill is a "Used Oil Recycle Center". When a customer has used oil to dispose
of they fill out the form "UTAH DIYer USED OIL LOG" provided by UDEQ. A report
generated from this form is turned in quarterly stating the amount of oil deposited and the
customer’s names. A waste oil furnace is used in one of the equipment storage buildings to

dispose of the used oil while providing heat for the shop.

Batteries are not accepted at the working face. The Logan Landfill provides an area (located
in the same shed as the used oil collection tank) to collect and store used batteries. Batteries

are stored until a sufficient number is accumulated to facilitate delivery to a recycler.

3.2.4.2  Bulky Wastes

White goods are accepted at the landfill and are separated for recycling. All appliances
containing refrigerants are segregated in a separate area, with refrigerant being removed by a
qualified contractor. Used cars are not accepted at the Logan Landfill. Persons seeking to
dispose of used car bodies are directed to take the car to Western Metals located near
Plymouth, Utah.
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3.2.4.3 Tires

Logan Landfill charges for tires from the general public. Commercial haulers are prohibited
from disposing of tires at the landfill. All tires are stored in a designated tire storage area.
When sufficient quantities of tires are collected, a tire hauler is called and the tires are

removed from the facility for recycling.
3.2.44  Dead Animals

Dead animals are accepted at the landfill. A designated trench is prepared for the acceptance
of these animals. They are collected in the trench and a minimum of 6" of cover is placed
over the animals at the end of each day. In the event the trench is inaccessible, the dead
animals are incorporated into the face of the landfill. The incorporation of the carcasses into
the landfill is accomplished by pushing up the toe of the face and depositing the animal in the
bottom of the toe; waste is then pushed over the top of the animal.

3.2.4.5  Asbestos Waste

The Logan Landfill is permitted to accept asbestos waste. Asbestos waste is handled,
transported and disposed in a manner that will not permit the release of asbestos fibers into
the air and that complies with Sections R315-315-2 of the State regulation. No transporter or
disposal facility shall accept friable asbestos waste unless the waste has been adequately

wetted and containerized.

3.2.4.6  Grease Pit and Animal Waste By-Products

Waste from restaurant grease traps and slaughterhouse by-products are accepted at the
landfill. These wastes require 24 to 48 hour notice before disposal. If the waste passes the
paint filter test, it is deposited in the dead animal trench and covered daily. If excess liquid is
present in the waste, the waste is unloaded on a specially prepared drying pad. The waste
remains on the drying pad until the moisture has been sufficiently reduced to pass the paint
filter test. Once the waste passes the paint filter test, the waste is deposited either in the dead
animal trench or at the toe of the working face where it is immediately covered.
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3.3  WASTE INSPECTION

3.3.1 Landfill Spotting

Learning to identify and exclude prohibited and hazardous waste is necessary for the safe
operation of the landfill. The Operators and Attendants are required to receive initial and
periodic hazardous waste inspection training. Inspectors are required to obtain the initial 40-hour
HAZWOPER Training and attend yearly refresher courses. Certificates of training are kept in

the personnel files.

Hazardous wastes have either physical or chemical characteristics that could harm human health
or the environment. A waste is considered hazardous if it falls into either of two categories: 1) a

listed waste, or 2) a characteristic waste. Hazardous wastes are not accepted at the Logan
Landfill.

Small quantity generators (<100 kg/mo) and household quantities are exempt from hazardous
waste regulations. However, hazardous wastes are most likely to enter the landfill mixed in with
common household waste. Public education and periodic waste screening are the tools used to

minimize the amount of inadvertent hazardous waste entering the landfill.

3.3.2 Random Waste Screening

Random inspections of incoming loads are conducted according to the schedule established by
the landfill management. More than one percent of the vehicles coming in the landfill are
selected randomly for inspection according to the schedule. If frequent violations are detected,

additional random checks are scheduled at the discretion of the landfill management.

If a suspicious or unknown waste is encountered, the Operator proceeds with the waste screening

as follows:

e The driver of the vehicle containing the suspect material is directed to the waste

screening area.
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o The waste screening form is completed.
e Protective gear is worn (leather gloves, steel-toed boots, goggles, coveralls, and hard hat).
o The suspect material is spread out with the loader or hand tools and visually examined.

¢ Suspicious marking or materials, like the ones listed below, are investigated further:

o Containers labeled hazardous

o Material with unusual amounts of moisture
o Biomedical (red bag) waste

o Unidentified powders, smoke, or vapors

o Liquids, sludges, pastes, or slurries

o Asbestos or asbestos contaminated materials
o Batteries

o Other wastes not accepted by the landfill

The landfill management is called if unstable wastes that cannot be handled safely or radioactive
wastes are discovered or suspected. The forms utilized by landfill personnel to record waste

screening activities are included in Appendix G.

3.3.3 Removal of Hazardous or Prohibited Waste

Should hazardous or prohibited wastes be discovered during random waste screening or during

tipping, the waste is removed from the landfill as follows:

The waste is loaded back on the hauler’s vehicle. The hauler is then informed of the proper
disposal options. If the hauler or generator is no longer on the premises and is known, they are
asked to retrieve the waste and informed of the proper disposal options. The landfill
management will arrange to have the waste transported to the proper disposal site and then bill
the original hauler or generator. The landfill management will also inform Bear River Health

Department about the incident.

A record of the removal of all hazardous or prohibited wastes is kept in the site operational

records.
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. 3.3.4 Hazardous or Prohibited Waste Discovered After the Fact

If Hazardous or prohibited wastes are discovered in the landfill, the following procedure is used

to remove them:

e Access to the area is restricted.

¢ The landfill management is immediately notified.

o The Operator will remove the waste from the working face if it is safe to do so.
o The waste is isolated in a secure area of the landfill and the area cordoned off.
¢ The Fire Marshall’s Hazardous Materials Response Team is notified.

e The Bear River Health Department is also notified

The DSHW, the hauler (if known), and the generator (if known) are notified within 24 hours of
the discovery. The generator (if known) is responsible for the proper cleanup, transportation, and

disposal of the waste.

. 3.3.5 Notification Procedures

The following agencies and people are contacted if any hazardous materials are discovered at the

landfill:
John Christensen, Landfill Manager .............ceeveeineererciennennnnn. (435) 994-0495
Bear River Health Department..............cccoocevrvinnieereveereeveiessenns (435) 792-6500
Director, DSHW ..ottt s (801) 538-6170
City of Logan Fire Marshall...........cccccconirnnievencceeecne (435) 716-9515

A record of conversation is completed as each of the entities is contacted. The record of

conversation is kept in the site operational records.
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34 FACILITY MONITORING AND INSPECTION

3.4.1 Groundwater

The Logan Landfill has State of Utah Division of Solid and Hazardous Waste approved
groundwater monitoring plan and will continue to follow the plan. This plan includes sampling
and analysis plans for the monitoring of groundwater at the landfill. Appendix C includes a

copy of the table of contents for the most current Groundwater Monitoring Plan.

3.4.2 Surface Water

The Logan City Landfill permit drawings illustrate the locations and details of the surface
water drainage control systems for both run-on and run-off. In general, surface water is
prevented from running into the active landfill area by berms. Each area will have a storm
water basin sized to collect the run-off from the active area. The drawing (Appendix A)
indicate the location of the storm water basins. Calculations of the anticipated run-off
volumes are shown in Appendix H. Run-off from the final cover will be managed by a
combination of berms and ditches. The berms will be placed to divert the water around the
active area to culverts and a settling pond. Landfill staff will inspect the drainage system
monthly. Temporary repairs will be made to any observed deficiencies until permanent
repairs can be scheduled. Logan City staff or a licensed general contractor will repair drainage
facilities as required.

The Logan Landfill has an approved Multi-Sector General Permit for Storm Water Discharges
Associated with Industrial Activity, Coverage No. UTR000703. A copy of the most current
UPDES Permit is included in Appendix L.

3.4.3 Leachate Collection

The Logan Landfill has a commingled leachate and groundwater collection system at the
landfill. This collection system extended the entire south and west perimeter of the landfill.
Any water that comes in contact with the water will be direct into this collection system and
treated through the serious wetland treatment system west of the landfill. Logan Landfill is
currently in the process of installing a storm water, and leachate management system at the
north perimeter of the landfill.
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3.4.4 Landfill Gas

This facility is monitored for methane gas on a quarterly basis. Concentrations of methane
gas are measured with a hand-held gas monitor.

Gas readings are recorded at the all Groundwater Monitoring Well Locations, the New Scale
House, Old Scale House (landfill Building), Big Equipment Shed, Southeast Corner, South
Boundary, Scale House Green Waste, North West Stream, North East Comner, South West
Stream, Household Hazardous Waste Shed, all Groundwater/Leachate Manhole Covers, Shed at
the Green Waste Facility and Little Cat Shed. Readings are recorded on the "Gas Log" sheet and
kept on file in the office.

If methane releases are detected in excess of 25 percent of the LEL, in the landfill building or
more than 100 percent of LEL at the property boundary, the procedure outlined in the "Explosive
Gases" section is followed. The forms utilized by landfill personnel to record gas monitoring

activities are included in Appendix G.

The Logan Landfill has a Title V Operating Permit issued from the Division of Air Quality. A
copy of the most current Title V Operating Permit is included in Appendix J.

3.4.5 General Inspections and Quarterly Inspection

Routine inspections are necessary to prevent malfunctions and deterioration, operator errors,
and discharges that may cause or lead to release of wastes to the environment or a threat to
human health. Operators are responsible for conducting and recording routine inspections of
the landfill facilities according to the following schedule:

Operators perform pre-operational inspections of all equipment daily. A post-operational
inspection is performed at the end of each shift while equipment is cooling down.

All equipment is on a regular maintenance schedule. The on-site mechanic performs all oil
changes and a complete inspection of each piece of equipment at this time. A logbook is

maintained on each piece of equipment and any repairs and comments concerning the
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inspection are contained in the log. Oil samples are pulled when each machine is serviced and

results are recorded in the machine log.

Facility inspections are completed on a quarterly basis. Any needed corrective action items
are recorded and the Operators complete needed repairs. If a problem is of an urgent nature,

the problem is corrected immediately.

Scale maintenance is performed annually at a minimum. If specific problems arise before
scheduled maintenance, scale maintenance is done as required. The scale is certified on an

annual basis.

Landfill personnel also conduct quarterly inspections. This inspection is performed by a team
of qualified landfill employees and is intended to asses the condition of the following area of
the landfill. This include dust control activities, cover condition, waste control, scale house
and recycling area, recycling area, perimeter fence, run-off/ run-on system, roads, buildings(
Scale house, oil collection, office area, equipment building), groundwater monitoring well,
compost area, tipping face, disease vector, general appearance. The forms utilized by landfill

personnel to record general and quarterly inspection activities are included in Appendix G.

3.5 CONTIGENCY AND CORRECTIVE ACTION PLANS

The following sections outline procedures to be followed in case of fire, explosion,
groundwater contamination, release of explosive gases, or failure of the storm water
management system.

The City Fire Marshal's Hazardous Materials Response Team is contacted in all cases where

hazardous materials or materials contaminated with PCB's are suspected to be involved.

3.5.1 Fire

The potential for fire is a concern in all landfills. Logan Landfill staff follows a waste
handling procedure to minimize the potential for a landfill fire. If any load comes to the
landfill on fire, the driver of the vehicle is directed to an area away from the working face.
The burning waste is unloaded, spread out, and immediately covered with sufficient amounts
of soil to smother the fire. Once the burning waste cools and is deemed safe, the material is

then incorporated into the working face. Some loads coming to the landfill may be on fire but
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not detected until after being unloaded at the working face. If a load of waste that is on fire is
unloaded at the working face, the load of waste is immediately removed from the working

face, spread out, and covered with soil.

The City of Logan Fire Department is called if it appears that landfill personnel and
equipment cannot contain any fire at the landfill. The City Fire Department is also called if a
fire is buming below the landfill surface or is difficult to reach or isolate.

In case of fire, the Manager and Director are notified immediately. A written report detailing the

event is placed in the operating record within seven days, including any corrective action taken.

3.5.2 Release of Explosive Gases

Methane gas generation and concentration is not anticipated to be a problem at the Logan
Landfill. However, due to the production of methane in all landfills, landfill gas levels are
monitored quarterly. If a concentration of methane is detected in excess of 25 percent of LEL
in a landfill building, 100 percent LEL at the property boundary, or over 100 parts per million
in an off-site building, the following procedure is followed:

o Landfill operations cease immediately. The landfill is evacuated if personnel or
buildings may be threatened.

o If gas is detected in a building, the doors and windows are opened to allow the gas to
escape.

o If off-site buildings or structures appear to be threatened, the Logan Fire Department
is called, the property evacuated, and the property owners notified.

e The Manager and Director are called. The release is monitored and a temporary
corrective action implemented as soon as possible. Permanent corrective action is
completed as soon as practicable.

The DSHW is notified immediately and a written report submitted within 14 days of detecting
the release. The gas levels detected and a description of the steps taken to protect human health
are placed in the operating record within seven days of detection. A remediation plan for the
methane gas release is place in the operating record within 60 days of detection and the

Executive Secretary is notified that the plan has been implemented.
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3.5.3 Explosion

If an explosion occurs or seems eminent, all personnel and customers are accounted for and
the landfill will be evacuated. Corrective action is immediately evaluated and implemented as
soon as practicable.

The Manager and Director will be notified immediately and the City of Logan Fire

Department is called. The Executive Secretary is notified immediately.

If the explosion is the result of methane gas, the gas levels detected and a description of the
steps taken to protect human health is placed in the operating record within seven days of
detection. A remediation plan for the methane gas release is placed in the operating record
within 60 days of detection and the Executive Secretary is notified that the plan has been
implemented.

3.5.4 Failure of Run-On/Run-Off Containment

The purpose of the run-on/run-off control systems is to manage the stormwater falling in or
near the landfill. Water is diverted away from the landfill using a series of ditches, berms,
and roads. These structures are inspected on a regular basis and repaired as needed. All
stormwaters falling or flowing near the active landfill cell are prevented from flowing into the
active area by diversion berms and ditches.

If the run-on system fails, temporary measures such as temporary berms, ditches, or other
methods are used to divert water from the active landfill cell.

If a run-off ditch or berm fails, temporary berms or ditches are constructed until a permanent
run-off structure can be constructed.

Any temporary berms or other structures are checked at least every 2 hours during working

hours of the landfill. Permanent improvements or repairs are made as soon as practicable.

The Manager and Director are notified immediately if a failure of either of the run-on or run-
off systems is discovered. The event is fully documented in the operating record, including

corrective action within 14 days.
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3.5.5 Groundwater Contamination

If groundwater contamination is ever suspected, studies to confirm contamination will be
conducted and the extent of contamination documented. This program may include the
installation of additional groundwater monitoring wells. The groundwater monitoring
program may be updated and corrective action taken as deemed necessary, with the approval
of the Executive Secretary.

3.6 CONTINGENCY PLAN FOR ALTERNATIVE WASTE HANDLING

The most probable reason for a disruption in the waste handling procedures at the Logan
Landfill will be weather related. The landfill may close during periods of inclement weather
such as high winds, heavy rain, snow, flooding, or any other weather-related condition that
would make travel or operations dangerous. The Logan Landfill may also close for other
reasons like fire, natural disaster, etc. In general, the Logan Landfill minimizes the possibility

of disruption of waste disposal services from an operational standpoint.

In case of equipment failure, the Logan City Road Department will provide the necessary
equipment to continue operations while repairs are being made. If the landfill is not
operational for any unforeseen reasons, the City of Logan Environmental Department
Collection Division will be notified.

Logan City has a reciprocal agreement with Box Elder County Landfill to provide an

alternative site for temporary disposal of municipal solid waste should the need arise.

3.7 MAINTENANCE PLAN
3.7.1 Groundwater Monitoring Wells and Leachate System

The Logan Landfill personnel will conduct quarterly inspection which includes the
assessment of the groundwater monitoring wells and the groundwater/leachate collection
system.
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3.7.2 Gas Monitoring System

The City of Logan Landfill is not expected to produce and concentrate significant amounts of
landfill gas. No gas collection system is planned. Quarterly gas monitoring is conducted using

a hand held meter.

3.8 DISEASE AND VECTOR CONTROL

The vectors encountered at the Logan Landfill are flies, birds, mosquitoes, rodents, skunks, and

snakes. The program for controlling these vectors is as follows:

3.8.1 Insects

Eliminating breeding areas is essential in the control of insects. Logan Landfill minimizes the
breeding areas by covering the waste daily and maintaining surfaces to reduce ponded water.

The Logan City mosquito abatement program personnel assist the landfill as necessary.

3.8.2 Rodents

Reducing potential food sources minimizes rodent populations at the landfill. The potential food

sources are minimized by properly applying daily cover.

In the event of a significant increase in the number of rodents at the landfill, a professional
exterminator will be contacted. The exterminator would then establish an appropriate

protocol for pest control in accordance with all county, state and federal regulations.

3.8.3 Birds

The Logan Landfill has birds (seagulls). Good landfilling practices of waste compaction,
daily covering of active working face, and the minimization of ponded water has to date
alleviated most of the bird problems. Occasionally the landfill scares the birds by using
cracker and whistler shells.

3.8.4 Fugitive Dust

The roads leading to the landfill are paved with site access provided via a maintained gravel

access road. Some construction activities and daily traffic produce a certain amount of dust.
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Landfill activities compounded by the occasional high wind present a periodic fugitive dust
problem. If the dust problem elevates above the “minimum avoidable dust level”, the landfill

applies water to problem areas.

The landfill has a water tank truck and is used to suppress the dust. Water is applied to the
gravel roads leading to all landfill facilities and to the tipping face. The water is applied as
often as needed to control the dust.

3.8.5 Litter Control

Due to the nature of landfilling operations, litter control is an ongoing challenge. Landfill
personnel perform routine litter cleanup to keep the landfill and surrounding properties clear
of windblown debris.

Whenever possible, the working face is placed down wind so that blowing litter is worked
into the landfill face. During windy conditions, landfill personnel minimize the spreading of
the waste to reduce the amount of windblown debris

39 RECYCLING

The Logan Landfill provides bins at the landfill for the recycling of cardboard, newspaper,
magazines, carpet padding and scrap metal. The Logan City Environmental Department
finished the final phase of implementing a county-wide single stream residential recycling
program this summer. Currently, all of the households in Cache Valley are participating in

this program.

The Environmental Department also provides recycling services to some of the retail and

commercial entities in Cache Valley.

The Logan Landfill tries to divert as much green waste as possible to the composting facility
that operates immediately east of the landfill and is managed by the Environmental
Department. The composting facility accepts manure, hay, yard wastes, trees, tree limbs and
some untreated lumber. These materials are composted or ground and processed to produce
various landscaping products that are sold to the public. Logs and tree limbs brought to the
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facility that are too large to feasibly process into landscaping materials are stockpiled and sold

as firewood.

The Environmental Department operates and services several green waste recycling drop sites
in the county outside of Logan City and they provide an optional curbside green waste

recycling service to county residents.

3.10 TRAINING PROGRAM

As part of the initial training of new employees, the Landfill Operator's Manual is required

reading. All personnel are required to review the approved permit annually.

All personnel associated with the operation of the landfill receive training annually. The
"Sanitary Landfill Operator Training Course" offered by the Solid Waste Association of
North America (SWANA) is required by all employees within 1 year of hire date.
Certificates of completion are kept in personnel files. Regular safety and equipment
maintenance training sessions are held to ensure that employees are aware of the latest
technologies and that good safety practices are used at all times.

3.11 RECORDKEEPING

A daily operating record is maintained as part of a permanent record on the following items:

e Number of loads entering the landfill and types of wastes received.
e Deviations from the approved Plan of Operation.

o Number of waste inspections conducted.

e Percentage of loads inspected.

e Amount and type of cover material used.

e Asbestos cell monitoring.

e Dust control record keeping.

e Personnel training and notification procedures.

e Landfill gas-monitoring results.

¢ And a scale house load inspection log.
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An example copy of daily operating record can be found in Appendix G.

3.12 SUBMITTAL OF ANNUAL REPORT

The Logan City Environmental Depart will submit a copy of its solid waste facility annual
report to the Executive Secretary by March 1 of each year for the most recent calendar or
fiscal year of facility operation. The annual report will include facility activities during the

previous year and will include, at a minimum, the following:

e Name and address of facility.

e Calendar or fiscal year covered by the annual report.

e Facility type and status.

e Annual quantity, in tons or volume, in cubic yards of solid waste handled for each
disposal facility, including applicable recycling facilities.

e Annual update of required financial assurances mechanism pursuant to Utah
Administrative Code R315-309.

e Ground water monitoring results.

o Explosive gas monitoring results.

e And an annual training report.

3.13 INSPECTIONS

The Manager, or his/her designee, inspects the facility to minimize malfunctions and
deterioration, operator errors, and discharges that may cause or lead to the release of wastes to
the environment or to a threat to human health. These inspections are conducted on a quarterly
basis, at a minimum. An inspection log is kept as part of the operating record. This log includes
at least the date and time of inspection, the printed name and handwritten signature of the
inspector, a notation of observations made, and the date and nature of any repairs or corrective
actions.  Inspection records are available to the Executive Secretary or an authorized

representative upon request.
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3.14 RECORDING WITH COUNTY RECORDER

Plats and other data, as required by the County Recorder, will be recorded with the Cache

County Recorder as part of the record of title no later than 60 days after certification of closure.

3.15 STATE AND LOCAL REQUIREMENTS

The Logan Landfill maintains and will continue to maintain compliance with all applicable state
and local requirements including zoning, fire protection, water pollution prevention, air pollution

prevention, and nuisance control.

3.16 SAFETY

Landfill personnel are required to participate in an ongoing safety program. This program
complies with the Occupational Safety and Health Administration (OSHA), and the National
Institute of Occupational Safety and Health (NIOSH) regulations as applicable. This program
is designed to make the site and equipment as secure as possible and to educate landfill

personnel about safe work practices.

The Logan City Safety Department, trains all of the landfill employees in First Aid , CPR,
accident investigation, drug and alcohol policy, lockout and tagout, confined space entry, blood
born pathogen, hazard communication, defensive driving, spill prevention control and counter

measure, hazardous waste, and commercial driving license requirements.

3.17 EMERGENCY PROCEDURES

In the event of an accident or any other emergency situation, the Operator notifies the scale
house Attendant who immediately contacts the Manager and proceeds as directed. If the
Manager is not available, the Attendant calls the Director or the appropriate emergency
number posted by the telephone. The emergency telephone numbers are:

Cache County Central Dispatch...........ccceeeiinviveiniieiieiceecceceeee e 911
John Christensen, Landfill Manager ................ (435) 716-9791 or (435) 994-0495
Warren Hullinger, Landfill Foreman ............... (435) 750-9981 or (435) 994-0693

Issa Hamud, Environmental Dept. Director .(435) 716-9752 or (435) 757-9033
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SECTION 1-MAPS

A General Arrangement (Drawing 2) of the existing landfill layout is provided in the facility
drawings contained in Appendix A. The locations of the groundwater monitoring wells are all
contained in the Groundwater Monitoring Plan (Kleinfelder, 1998) and the gas monitoring
points are presented in the existing Operations Plan (JMM, 1992).

Additionally, the most recent U.S. Geological Survey topographic map, 7-1/2 minute series,
showing the waste facility boundary (Drawing 1), is also included in Appendix A.
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SECTION 2 - GEOHYDROLOGICAL ASSESSMENT

2.1 GEOLOGY

2.1.1 Regional Geology

Cache Valley is in the northeast coner of the Basin and Range physiographic province
described by Frenneman (1993). Cache Valley is underlain by a narrow, elongate graben
formed by high-angle normal faults similar to those that bound other basins of the Basin and
Range province (Frenneman, 1993). Sediments of Tertiary and Quaternary age filled the
valley as displacement occurred on the fault. Sedimentary and metamorphic rocks of Permian
to Precambrian age, including limestone, dolomite, quartzite, sandstone, mudstone, siltstone
and shale compose the mountain blocks surrounding Cache Valley and likely underlie
younger basin-fill deposits. These rocks are the source of most of the detrital material that
makes up the deposits of Tertiary and Quaternary age in the valley. Rocks of Tertiary age in
Cache Valley include the poorly cemented to well-cemented conglomerate, sandstone and
limestone of thc Wasatch Formation (Bjorklund, 1971) and the poorly consolidated rocks of
the Salt Lake Formation (Williams, 1962). The Salt Lake Formation is exposed in an almost
continuous belt in the foothills around the valley and consists of a lower conglomerate unit, a

tuff unit, and an upper conglomerate and sandstone unit (Williams, 1962).

The floor of Cache Valley consists mostly of unconsolidated basin-fill deposits of Quaternary
age from former Lake Bonneville and older lakes, and younger alluvium. The unconsolidated
basin fill deposits have an approximate maximum thickness of 1,340 feet (Bjorklund, 1971).
Alluvial fan and landslide deposits of Quaternary pre-Lake Bonneville age are exposed
locally at the margins of the valley. In the valley interior, at least several hundred feet of
fluvial and lacustrine sediments of Quaternary age underlie Lake Bonneville deposits and
overlie the Salt Lake Formation (Williams, 1962). Sediments deposited by Lake Bonneville
include the Alpine and Bonneville Formations, which consist mostly of silt with some gravel,
and the overlying Provo Formation, which consists of intertonguing layers of gravel, sand, silt
and clay (Williams, 1962). Gravel and sand of Lake Bonneville age were deposited as shore
embankments, deltas, bars, and spits near the mountain fronts while silt and clay settled from
suspension in the lake water in the lower elevation of Cache Valley.
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Numerous north-south trending faults have broken the graben beneath Cache Valley and
resulted in unevenness in the basin floor (Williams, 1958). Williams describes several foothill
benches at the margins of the graben in the Utah part of Cache Valley where unconsolidated
rocks are shallower than in the center of the graben. Largest of these is Clarkston Bench
(Williams, 1958), which is located beneath the area around Clarkston, Utah.

2.1.2 Local Geology

The area in and around the Logan Landfill is underlain by fine-grained, low-permeability
lacustrine soil with generally high plasticity. Minor sand lenses are present in the uppermost
15 feet, and the low permeability soil becomes interbedded with sand and gravel at depths
below about 110 feet, although some minor sandy layers are present at depths below about 50
feet. There are no known faults, unstable slopes, or subsidence areas in the vicinity of the
Logan Landfill.

Most of the production well logs in the vicinity of the Logan Landfill indicate that the silty
clay found at the land surface extends to depths ranging from 45 to 50 feet, and is underlain
by a silty sand unit. The silty sand unit is approximately 6 feet thick and is underlain by

coarser sandy gravel, which is tapped as a water source in the vicinity of the landfill.

Based on site investigations, shallow soil in and around the Logan Landfill consists of fine-
grained clay with occasional fine sand layers. In the area immediately west of the landfill,
CH2M Hill (consultant report) identified up to 1 foot of silty organic clay overlying plastic
clay with minor lenses of fine-grained sand (CH2M Hill, 1989). When these sandy layers
contain groundwater, they are considered part of the shallow water-bearing zone, as discussed
in the following section on hydrogeologic conditions. Geotechnical analyses indicate that the
shallow clays are highly plastic and generally classify as CH, which is considered an
inorganic clay of high plasticity (fat clay), according to the Unified Soil Classification System
(USCS). Vertical permeabilities are low, ranging from 6x107 to 4x10® cm/sec. Based on the
moisture-density relationship data (Proctors), the optimum moisture content ranges from 7.6
to 21.0 percent and maximum dry unit weight varies from 96 to 105.5 pcf. Geologic and
geotechnical data is included in Appendix K.
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2.2 HYDROGEOLOGIC CONDITIONS

2.2.1 Regional Hydrogeology

Groundwater in Cache Valley occurs in consolidated rocks, poorly consolidated rocks, and
unconsolidated basin-fill deposits, and is derived from precipitation, infiltration of irrigation
water, and seepage from canals and streams. Wells in Cache Valley supply water for
irrigation, public supply, industrial, domestic, and stock use. Some spring discharge is
diverted for irrigation, public supply or domestic use. Some groundwater in the
unconsolidated basin-fill deposits, which is the focus of this study, may be derived from
subsurface inflow from adjacent consolidated rock or adjacent unconsolidated basin-fill

groundwater systems.

Unconsolidated basin-fill deposits are exposed at the land surface throughout most of Cache
Valley, and as thin deposits that extend into the mountains along the Cub River and Mink
Creek drainages. The unconsolidated basin-fill deposits, which are the primary water-bearing
geologic unit in Cache Valley, consist of sediments that range in size from the clays and silts
of the lacustrine deposits to the sands, gravels, cobbles and boulders of the alluvial fan and
terrace deposits. In general, coarser-grained, permeable deposits predominate along the east
bench adjacent to the Bear River Range. The deposits become finer grained and less
permeable toward the center of the valley although geohydrologic sections show some sand
layers interbedded with silts and clays in the center of the valley (McGreevy and Bjorklund,
1971).

Most of the unconsolidated basin-fill deposits in Cache Valley are saturated at shallow depths
with the exception of deposits near the mountain fronts, where several hundred feet of
unconsolidated basin-fill remain unsaturated. Near the mountain fronts, groundwater
generally is unconfined. Perched groundwater may occur locally in areas where infiltration
water becomes perched above less permeable clay layers.

In the center of Cache Valley, groundwater typically is confined below depths of about 50
feet because the interbedded clays act as confining layers that impede the upward flow of
water. Because clay layers are thin and/or discontinuous, leaky artesian conditions exist.
There are artesian wells in the center of the valley, particularly in the southern valley.
Typically, groundwater less than 50 feet deep in the center of the valley is unconfined.
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2.2.2 Local Hydrogeology

In the vicinity of the landfill, both a shallow, water table water bearing zone and a deeper,
artesian aquifer is present. The shallow water bearing zone consists of the saturated clays with
interbedded sandy lenses described in the preceding section. Although this zone transmits
groundwater to some degree, it has none of the hydrologic properties that are typically
associated with an aquifer. For this reason, this zone is referred to as the “shallow water
bearing zone.”

A study by the U.S. Geological Survey indicates that the artesian aquifer is up to 1,000 feet
thick near Logan and is the largest and most productive in Cache Valley (Bjorklund, 1971).
Analyses of production well records near the Logan Landfill indicate that the top of the
artesian aquifer lies about 100 to 150 feet below the landfill. Wells in the area flow under
artesian conditions and are present on all sides of the Landfill (McGreevy, 1970).
Groundwater quality from the artesian aquifer is considered to be good.

Further documentation of the artesian conditions beneath the Logan Landfill is provided by
the Bishop Study, which examined artesian heads in the shallow water bearing zone in nested
piezometers (Bishop, 1975). Bishop’s study generally indicates that the groundwater level
increases with depth. Specifically, the Bishop study found that the depth to water
measurements typically were comparable at 7 and 10.5 feet in each nest, but increased to a
maximum at 14 feet. Below 14 feet, the depth to water measurements in the piezometers
decreased with depth. Bishop suggests that the fall in head in the piezometers set at 14 feet is
due to the confining clay layer at that depth, which acts as an aquiclude and separates the
shallow water bearing zone from the deeper artesian aquifer.

The water level elevations measured during January through May of 1975 varied more in the
shallow piezometers than in the piezometers set in the artesian aquifer. This suggests that the
shallow unconfined saturated zone is at least partially independent of the artesian aquifer, and
more subject to seasonal fluctuations.

Lateral groundwater elevations, gradients, and flow directions in the shallow water bearing
zone were the subject of the Phase I investigation by James M. Montgomery, Consulting
Engineering, Inc. (JMM, 1993). Groundwater clevations in areas where landfill refuse was
encountered indicate that the lower portions of the landfill refuse are saturated with

groundwater. In this situation, landfill leachate is being generated. Groundwater flow
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direction varies by location, but in general, movement of groundwater in the shallow water-
bearing zone is from northeast to southwest, Hydraulic gradients also vary but range from
approximately 40 feet per mile beneath the landfill itself to about 500 feet per mile near the
southwest corner of the landfill. The latter area is where saturated surface soil and minor
groundwater seepage has been observed at the landfill.

Another feature that may affect groundwater flow in the Logan Landfill is an abandoned
stream channel that runs predominantly east to west beneath the landfill. It is likely that
subsurface flow preferentially follows the former channel. If soil along the banks of the
former stream channel is less permeable than the material used to fill in the channel

(presumably refuse), this channel may act as a conduit for groundwater.

Drainage ditches and ponds also affect groundwater gradients and flow directions. Stream
channels and drainage ditches on the northeast and south perimeter of the Logan Landfill
interact with the shallow water bearing zone. Surface water along the north and east sides
recharges the shallow groundwater. Conversely, on the south side of the Logan Landfill,

shallow groundwater may discharge into the adjacent stream channel.
2.3 SURFACE WATER HYDROLOGY

2.3.1 Regional

Surface water flows into the valley via the Bear River from Gem Valley, Idaho, from various
streams draining the surrounding mountains, or flows from springs and seeps inside the valley
itself. Except for the Bear River, perennial streams that enter Cache Valley originate in the
Bear River Range. Surface water is the primary source of irrigation water in Cache Valley,
and it also is used for recreation, aquaculture, and public supply. Total mean annual stream
flow entering Cache Valley for 1960-1990 was about 1,751 cubic feet per second (1,268,600
acre-feet per year; USGS, 1994).

Surface water leaves Cache Valley through the Bear River, West Side Canal, and Hammond
Main Canal, all of which flow from Cutler Reservoir. Total mean annual surface water
outflow from Cache Valley for 1960-1990 was about 1,959 cubic feet per second (1,419,300
acre-feet per year, USGS, 1994).
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Mean annual surface water outflow for 1960-1990 was greater than inflow by about 210 cubic
feet per second (152,100 acre-feet per year). The difference is not significant because of
potential errors associated with these estimations and in the accuracy of stream flow
measurements (USGS, 1994).

The largest stream in the study area is the Bear River, which enters the northern end of Cache
Valley from Oneida Narrows Reservoir in Idaho and exits through Cutler Reservoir in Utah.
Where the Bear River enters Cache Valley, mean annual flow for 1960-1990 was 1,023 cubic
feet per second (741,100 acre-feet per year). At the Utah-Idaho state line, mean annual flow
of the Bear River was about 1,124 cubic feet per second (814,300 acre-feet per year) for
1960-1990. Where the Bear River leaves Cache Valley, mean annual flow for 1960-1990 was
1,682 cubic feet per second (1,179,500 acre-feet per year).

The Bear River flows through most of Cache Valley in a deep cut in the unconsolidated basin-
fill deposits. This cut ranges in depth from a maximum of about 450 feet near Riverdale,
Idaho, to a minimum of about 50 feet near Benson, Utah (USGS, 1994) and is deepest in the
thick deposits of the Bear River delta in the north end of the valley.

The Logan River drains about 214 square miles of the adjacent Bear River range. Where the
Logan River enters Cache Valley, mean annual flow for 1960-1990 was 257 cubic feet per
second (186,200 acre-feet per year). The Logan River channel is incised as much as 200 feet
into the surrounding basin-till deposits near the mouth of Logan canyon and as little as a few
feet near U.S. Highway 89. Downstream from the confluence with the Blacksmith Fork, the
Logan River flows in to the south end of Cutler Reservoir. The mean annual flow of the
Logan River into the Cutler Reservoir is about 290 cubic feet per second (210,000 acre-feet
per year; USGS, 1994).

2.3.2 Local

There is extensive interaction between the shallow surface water bodies and the shallow
groundwater in the Logan Landfill area. Surface water is present on all sides of the Logan
Landfill in streams, canals, ponds and ditches. All these surface water bodies drain into the
Logan River, which flows northwest approximately one-half mile southwest of the developed
portion of the landfill property.
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In the vicinity of the Logan Landfill, an unnamed perennial stream flows westward along the
eastern and southern margins of the landfill. At the southeastern corner of the landfill, the
stream has been diverted from its original course and flows in an excavated channel around
portions of the eastern and southern margins of the landfill. At a point about midway along
the southern boundary, the diverted stream reenters its original channel and continues
westward to the southwestern corner of the active landfill. The abandoned portion of the
stream channel lies within the confines of the active landfill, and may influence local shallow
groundwater flow. Surface water also is present in drainage ditches that lie just outside the
northern property boundary. These drainage ditches, which were excavated to lower the water
table and allow the land to be used for agriculture, also flow westward when the groundwater
table is high. At other times during the year, these ditches are dry. On adjacent property to the
north, the Logan Fish Hatchery lies on another unnamed perennial stream. A portion of the
flow in this stream is diverted into irrigation canals, which lie to the west. The undiverted
portion flows southward through the adjacent property west of the active portion of the
landfill to a confluence with the first stream.

Because of the high water table in the vicinity of the Logan Landfill, the flow line of this
stream 1s generally below the level of the water table in adjacent areas. The streams are
deemed “gaining streams” because groundwater discharges from the ground into the streams
and they gain flow along their reaches. Along the southern margin of the Logan Landfill,
water levels in the landfill are higher than in the adjacent stream, indicating that groundwater
flows from the landfill into the adjacent stream.

2.4 WATER RIGHTS

A search of the Utah Division of Water Rights database indicates that there are 107 total
points of diversion within 2000 feet of the facility boundary. Of these points of diversion,
there are approximately 82 groundwater wells and 25 points of surface water diversion. The
surface water diversions are identified as springs, spring streams and drains. The underground
diversions are nearly all wells, which are used primarily for stock watering and irrigation,
however, there are some identified for domestic use. Several diversions are associated with
the State of Utah, Division of Natural Resources and local irrigation companies. Those
remaining are associated primarily with private individuals. Appendix L contains a full listing
of the water rights within 2000 ft of the Logan Landfill boundary.
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2.5 GROUNDWATER QUALITY

2.5.1 Groundwater Data

Background groundwater quality in the shallow water bearing zone was evaluated from

samples taken from upgradient monitoring well MW-1 located approximately 1,300 feet east
of the landfill.

Several groundwater wells were established in 1996-1997 in order to monitor groundwater
quality at the landfill. Samples of the groundwater are taken semi-annually for analysis. A
summary of the sampling periods, techniques, and procedures is provided in the Groundwater
Monitoring Plan (Kleinfelder, 1998). The Table of Contents for this Plan is contained in
Appendix C; the full plan has not been included as part of this permit renewal. The results of
the analyses are provided in an Annual Report, which is provided to the Utah Division of
Solid and Hazardous Waste (DSHW). Appendix D contains the most recent Annual Report
(2006).

2.5.2 Statistical Analysis

Statistical analysis of background water quality and recent sampling events are presented in
the 2006 annual groundwater monitoring report provided to DSHW by Kleinfelder. Appendix
D contains the most recent annual groundwater monitoring report.

2.6 SITE WATER BALANCE

The site water balance has been completed and is detailed in the 1997 permit document. The
analysis was reviewed as part of this permit application and no modifications were considered
necessary. A copy of the Montgomery Watson water balance from the 1997 Logan City
Sanitary Landfill Application for a Permit to Operate a Class I Landfill is included in
Appendix M.
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SECTION 3 - ENGINEERING REPORT

3.1 LOCATION STANDARDS

In accordance with the Subtitle D criteria, UDEQ has adopted specific location standards. The
location standards are for new landfills or lateral expansions of existing landfills. The Utah
location standards for Municipal Solid Waste Landfills (MSWLFs), as presented in the Solid
Waste Permitting and Management Rules (R315-302), are outlined below.

1 — Land Use Compatibility
Not to be located within 1000 feet of parks and protected areas
Not to be located in an ecologically and scientifically significant area
Not to be located on prime or unique farmland
Not to be located within % mile of existing dwellings, incompatible or
historical structures, unless allowed by local land use planning or zoning
Not to be located within 5,000 feet of airport runways
Not to be located on archeological sites

2 — Geologic Hazards
Proximity to a Holocene Fault
Considerations for constructing in a seismic impact zone
Consideration given to unstable areas

3 — Surface Water
Will not affect public water system
Will not affect existing lakes, reservoirs and ponds

Cannot be located in a floodplain unless certain criteria are met

4 —Wetlands
Not allowed unless:
Alternative location has been denied previously
Will not violate state water quality standard or Clean Water Act
Will not jeopardize threatened or endangered species
Will not cause or contribute to significant degradation of the wetlands
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5 — Groundwater
Groundwater/landfill cell separation
Sole source aquifer
Groundwater quality

Source protection areas

The following sections present the Utah MSWLF location standards and discuss Logan
Landfill’s compliance with those requirements.

3.1.1 Land Use Compatibility

The Logan Landfill is not known to be out of compliance with any element of the land use
compatibility standard. However, the landfill has been designated as “exempt” in past permit
documents due to its status as an existing landfill not seeking lateral expansion.

3.1.2 Geologic Hazards

The Utah State Regulations indicate “No new facility or lateral expansion of an existing
facility shall be located in a subsidence area, a dam failure flood area, above an underground
mine, above a salt dome, above a salt bed, or on or adjacent to geologic features which could
compromise the structural integrity of the facility”.

The Logan Landfill has been designated as exempt from this regulation due to its status as an
existing landfill not seeking lateral expansion. However, the landfill is not known to be
located in a subsidence area, a dam failure flood area, above an underground mine, above a

salt dome, or above a salt bed as mentioned in the Utah State Regulations.

3.1.2.1 Fault Areas

The landfill site is not located over or within 200 feet of any known Holocene fault. The
nearest mapped fault is the East Cache fault zone, northern section (class A) which is located
approximately 4.2 miles east of the site. The northern section is characterized by a single fault
trace at the base of the range front of the Bear River range. In addition the Junction Hills fault
is located approximately 4.5 miles west of the site. The Junction Hills fault is one of three
splays of the West Cache fault zone.
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3.1.2.2 Seismic Impact Zone

The EPA and the UDEQ define a seismic impact zone as any location where the expected
peak bedrock acceleration from earthquake activity exceeds 0.10 times the acceleration due to
gravity (g). The predicted Maximum Horizontal Acceleration (MHA) at the site is
approximately 0.43g, which places the site within a Seismic Impact Zone (Plate N-1).

The MHA in lithified earth material is defined in 40 CFR part 258.14 (EPA, 1991) as the
“maximum expected horizontal acceleration depicted on a seismic hazard map with a 90% or
greater probability that the acceleration will not be exceeded in 250 years, or the maximum
expected horizontal acceleration based on site specific seismic risk assessment.” This
definition was adopted in full by the UDEQ. The acceleration value of approximately 0.43g
was obtained from the United States Geologic Survey’s (USGS) Earthquake Hazards Program
— National Seismic Hazard Mapping Project. The value is an estimated ground surface
acceleration of a “stiff soil” site (site class D), which is identified as having a shear-wave
velocity of 275 m/sec in the top 30 meters; sites with different soil types may amplify or de-
amplify this value. Section 3.1.2.3 discusses the seismic impact zone analysis performed for
this permit application.

3.1.2.3 Seismic Impact Zone Analysis

An analysis was performed by IGES to evaluate static and seismic stability of the final design.
Input information for the stability analyses was evaluated based on the available information
regarding the site and available published information.

Withiam et al, 1995, performed a large-scale direct shear test in-situ to measure strength
properties of MSW. These test results defined a cohesion intercept of 209 psf and a friction
angle of 30 degrees. Other work by Kavazanjian et al, 1995 suggest a friction angle of 33
degrees for MSW and a shear strength of 500 psf below an overburden stress of 627 psf.
Based on this review, a friction angle of 30 degrees and a cohesion intercept of 200 psf were
selected to define the strength properties of the Logan Landfill MSW and were used for the
stability evaluation pertinent to this permit application.

Strength properties of the native and proposed final cover soils were also evaluated. Analysis
for previous permits submitted for the Logan Landfill used strength values for the native clay
soils of 29 degrees for the angle of internal friction and 130 psf for the cohesion intercept.
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There was no indication that laboratory testing had been performed to support these values,
however, based on published information and experience, these values seemed appropriate
and were used in the analysis.

No information on the strength parameters of the cover soils or deeper granular soils was
given and no laboratory tests were completed on these materials. Based on our understanding
of the soils to be used for final cover materials, published literature and experience, strength
values of 30 degrees and zero cohesion were used for the proposed cover materials and 35
degrees and zero cohesion were used for the deeper granular soils. A summary of the input
soil parameters is provided in the following table:

Internal friction

_ Cohesion intercept, ¢ Unit weight, ¥
Material angle, ¢
(psf) (pcf)
(degrees)
MSW 30 200 72
Native clay soil
29 130 115
(0-35 ft.)
Native granular soil
35 0 120
(>35 ft.)
Proposed final cover
30 0 110

soil

The unit weight values were derived from the previous permit studies (with slight

modifications) as well as from published information and experience.

Static slope stability analyses were performed on critical slope geometries for each of the four
proposed phases (Plate N-2). The following table summarizes the results from the static slope
stability analyses, with graphical presentations in Appendix N (N-3 to N-6).

Phase Static factor of safety, F'S
1 2.990
2 2.179
3 2.037
4 2.293
2007 City of Logan Landfill Permit Application Part Il September 14, 2007

Page 13



Previous pseudostatic (seismic) screening of slope stability analyses results were performed
by the Hynes and Franklin (1984) method, where the ' the peak ground acceleration was
used once it had been adjusted based on the height and shear wave velocity of the MSW
(Singh and Sun, 1995). This method also recommends reducing the shear strength values of
the soil by 20% to account for the increase in pore water pressure due to a seismic event. The
Hynes and Franklin (1984) method screens the slope performance for less than 1 m of
displacement for a factor of safety greater than or equal to 1.0. Many practicing engineers
and publications have misinterpreted the displacements from this method to be less than 1 fi.
Due to the discrepancies and generalizations associated with the Hynes and Franklin (1984)
methodology, a simplified seismic slope displacement analysis was performed as
recommended by Bray et al. (1998), with sliding length modification suggested by Rathje and
Bray (2006, unpublished) (SCEC, 2002). This method incorporates site specific parameters
including the radius to the nearest contributing seismic source, maximum anticipated
earthquake magnitude, shear wave velocity, slope height, and yield acceleration from a
pseudostatic analysis. It is the opinion of IGES that the approach recommended by Bray et al.
(1998) is a more accurate representation of the response of the landfill during a seismic event
due to the displacement analysis input parameters being site specific, not empirical and
arbitrary data.

Pseudostatic slope stability analyses were performed on the four above mentioned slopes in
order to determine the yield acceleration, k,, and the depth to the critical sliding surface. The
graphical presentations of the results from the pseudostatic slope stability analyses are
presented in Appendix N (N-7 to N-10).

As mentioned in section 3.1.2.1 of this report, the nearest Class A fault is the East Cache fault
zone, northern section, (fault ID 2352a). According to the USGS (2007a), a class A fault
shows “Geological evidence demonstrates the existence of a Quaternary fault tectonic origin,
whether the fault is exposed by mapping or inferred from liquefaction or other deformational
features”. The East Cache fault zone, northern section is characterized by a magnitude 7.3
earthquake (USGS, 2007b). The shear wave velocity of the MSW was determined to be
approximately 700 fi/sec, using the higher bound (worst case) velocity from Singh and Sun
(1995). The results from the simplified seismic slope displacement analysis yielded a
maximum anticipated displacement of 6.9 inches during a seismic event (Plate N-11). A
summary of the simplified seismic slope displacement inputs and results for the global
stability are shown in the following table:
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. Yield Maximum depth

. N Displacement Displacement
Phase acceleration, k, to critical .
(cm) (in)
(2) surface, H (ft)

1 0.312 41.6 1.4 0.6
2 0.250 56.9 1.0 0.4
3 0.181 14.3 17.6 6.9
4 0.282 7.06 2.6 1.0

The existing approved final cover is a total of 48-inches in thickness and consists of the
following layers from top to bottom: 6-inch topsoil layer, 18-inch vegetative layer, 18-inch
low permeability layer, and a minimum 6-inch daily cover layer. Alternately, the final cover
may consist of a single 60-inches of clay soil (Evapo-Transpiration cover), or may be
constructed with a geosynthetic clay liner (GCL) with approximately 24-inches of overlying
clay soils. Each of these alternatives with its varying conditions was considered in the
analysis.

Due to the simplistic geometry of the cover, an infinite slope stability analysis was chosen to
evaluate the performance of the cover, with a slope angle of 4H:1V. The internal friction
angle and cohesion intercept of the reinforced GCL liner, the interface friction angle and
cohesion intercept of the GCL to the soil, and the interface friction angle and cohesion
intercept of the GCL to the polyethylene geonet (drainage layer) were evaluated to provide
input parameters to be used in the slope stability analysis. Information was obtained for these
various conditions from the GCL manufacturer who has had several independent laboratories
perform the testing. This information is summarized below:

Shear Strength Data of Bentomat ST as a Function of Overburden*

Overburden Internal friction Cohesion intercept, ¢
stress, o, (psf) angle, ¢ (degrees) (psh)
<3000 349 280
>3000 245 450

* These values are an average of direct shear test data on hydrated bentonite.
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Interface Shear Strength Data of Bentomat ST Against Geocomposite Drainage Layer*

Overburden Interface friction Cohesion intercept, ¢
stress, o, (psf) angle, ¢ (degrees) (psf)
<1200 23 79

* These values are an average of direct shear test data on hydrated bentonite.

Interface Shear Strength Data of Bentomat ST Against Site-Similar Soils

Overburden Interface friction Cohesion intercept, ¢
stress, o, (psf) angle, ¢ (degrees) (psf)
<1200 29.5 25

The results for the static infinite slope stability analysis for the cover is summarized in the
following table (Plate N-12):

Model/interface Static factor of safety, F'S
Bentomat ST 5.509
Bentomat ST/Geocomposite drainage layer 2.467
Bentomat ST/Site soil 2.511
Proposed final cover soil 2.316

The same previously mentioned simplified seismic slope displacement (Bray et al., 1998) was
performed on the cover, applied to the infinite slope stability analysis. A summary of the
simplified seismic slope displacement inputs and results for the cover stability are shown in
the following table (See Plate N-13):
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Yield Maximum _ )
Displacement ~ Displacement

Model/interface acceleration,  depth to critical ,
(cm) (in)
k, (8) surface, H (ft)
Bentomat ST 0.958 4.12 0.0 0.0
Bentomat
ST/Geocomposite 0.331 412 1.0 0.4
drainage layer

Bentomat ST/Site soil 0.330 4.12 1.0 0.4

Proposed final cover
. 0.287 4.12 23 0.9

sol

The industry-standard minimum required factors of safety of 1.5 for static slope stability
analyses were met. The maximum amount of deformation as a result of an earthquake for the
global stability is 6.9 inches, and 0.9 inches for the final cover. This amount of deformation is

considered acceptable.

3.1.2.4 Unstable Areas

The owner or operator of a landfill must consider several factors when determining whether
an area is unstable. In guidance document R315-302, these factors are listed as; 1) soil
conditions that may result in significant differential settling, 2) geologic or geomorphic
features and 3) human-made features or events, both surface and subsurface.

Based on the site location, local geology and subsurface conditions, the soft soil conditions
appear to be the only factor that may be considered a potential unstable area. The soft,
saturated clay soils that extend to depths up to 50 feet beneath the landfill will consolidate as
the landfill is filled. Based on the magnitude and extent of the proposed landfill mass at
completion, 5 to 10 feet of overall settlement could occur at the center of the landfill. This
could impact the performance of various design elements of the landfill.
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Based on available data, the soils are relatively consistent across the site, and consolidation
settlement will likely occur relatively uniformly avoiding large differential settlements over
short distances. Also, since the landfill is filled slowly, a large portion of the settlement will
have occurred at the time of closure and final cover placement. Never-the-less, the proposed
final cover is planned to be constructed with no less than 4H:1V slopes, which are capable of
sustaining several feet of settlement and still meet drainage requirements. Additionally, there
is no bottom liner or leachate collection system at the Logan Landfill, so any amount of
settlement, total or differential, will not affect the performance of the landfill bottom.

3.1.3 Surface Water

The Logan Landfill status exempts the landfill from this rule. However, design considerations
have been implemented to minimize the impact to surrounding surface waters. Run-off will be
controlled as previously discussed to provide protection.

3.1.4 Wetlands

The Logan Landfill status exempts the landfill from this rule. The landfill is not currently
encroaching on wetlands. The landfill owners are sensitive to wetland issues and as stated
previously, Logan City is in the process of establishing a bio-treatment basin consisting of
man-made wetlands to treat leachate.

3.1.5 Groundwater

The Logan Landfill status exempts the landfill from this rule. The provisions provided in the
Groundwater Monitoring Plan (Kleinfelder, 1998) are in place to minimize and monitor any
impacts the landfill operation has on the groundwater. The Table of Contents for this Plan is
contained in Appendix C, the full plan has not been included as part of this permit renewal.

3.2 ESTIMATED FACILITY LIFE

The current operational area of the Logan Landfill consists of 10 acres of C&D and 85 acres
of MSW disposal areas. Based on the updated waste parameters and projected waste streams,
the estimated life of the facility with the proposed operational changes is approximately 16
years, closing in approximately 2024. Details of the landfill life analysis are contained in
Appendix O.
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Based on current figures, approximately 425 tons per operational day of combined MSW and
C&D are disposed of at the landfill. The Logan City anticipates that future compost
operations, recycling, and additional C&D landfill capacity will keep the waste stream
increases to approximately 4% per year. If additional C&D areas are not added to the landfill
capacity or recycling/composting activities are not enhanced, the resulting increase in the
waste stream will need to be planned for.

Section 4.3 Phased Closure provides greater detail of each of the planned landfilling phases.

3.3 LANDFILL MODIFICATIONS

This permit application includes provisions for minor changes in the final cover topography.
The change in topography of the MSW and subsequent final cover is to enhance surface water
diversion and accommodate long-term landfill settlement. The slope of the top of the landfill
is designed to a maximum slope of 6 horizontal to 1 vertical from slopes as flat as 10
horizontal to 1 vertical. The increase in slope is to maintain positive drainage as consolidation
of foundation soils (clays) and the settlement within the MSW occurs.

The other notable change in the actual day-to-day landfill activities is the order in which the
landfill is filled. The operational phases of the landfill have been changed to bring the area of
the landfill closest to residential areas up to final grade first which will provide a visual
barrier to subsequent landfilling operations. The Drawing 3 included in Appendix A shows
the Phases of landfill closure.

3.3.1 Liner

The existing MSW landfill footprint is exempt from liner because of its pre-existing landfill
status. No new lateral expansion of the MSW area is planned at this time; therefore, no liner
construction is anticipated.

3.3.2 Fill Method

Wastes are dumped at the toe of work face and spread up the slope in one to two foot layers,

keeping the working slope at a maximum of three horizontal to one vertical.

Work face dimensions are kept narrow enough to minimize blowing litter and reduce the

amount of daily cover. Wastes are typically compacted by making three to five passes up and
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down the slope. Compaction reduces litter, differential settlement and the quantities of cover
soil needed. Compaction also extends the life of the site, reduces unit costs and leaves fewer
voids to help reduce vector problems. Care is taken that no holes are left in the compacted
waste. Voids are filled with additional waste as they develop.

3.3.3 Daily, Intermediate and Final Cover

3.3.3.1 Daily and Intermediate Soil Cover

Daily and intermediate cover soils must meet the 6-inch and 12-inch minimum requirements,
respectively, as governed by R315-303-4. The borrow area for soil used as cover is west of
the existing landfill. Additionally, cover soils are stockpiled in an area adjacent to the working
face, which consists of material from the borrow area and minor amounts of soils that are
brought to the landfill. Based upon the nature of available soil at the landfill; crushing and

screening is not required to produce cover soils meeting the required specifications.

3.3.3.2 Alternate Daily Cover

Waste is covered daily with 6 inches of soil at the end of the day. Logan Landfill has been
approved to use alternative daily cover on as needed basis. Approved alternative daily cover
is ConCover and wood-chips. The City has been using this synthetic material successfully as

an alternative daily cover since the beginning of 1996.

3.3.3.3 Final Cover

The Logan Landfill will initiate its final cover system within 30 days after disposal ceases in a
particular landfill area and will complete the cover within 180 days after initiation. It is
anticipated that final cover will be placed on the landfill cell in 4 separate events as sufficient
area is brought to final elevation. The minimum area required for placement of final cover is

approximately 18 acres, but also depends upon final cover configuration.

The engineered final cover system will prevent surface water infiltration (thereby minimizing
leachate generation), control gas migration, maintain slope stability, control surface water and
erosion, and be capable of supporting vegetative cover. The vegetative cover will be selected
with shallow root systems to reduce cover soil penetration. The cover will be constructed as
indicated on the permit drawings in Appendix A. The cover design presented in this permit is
the same configuration as the cover in the initial permit package. The planned cover consists
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of a minimum of 6-inches of topsoil, 18-inches of a vegetative support layer, 18-inches of a
low permeability soils over the 6-inches of daily cover. Prior to construction of the final cover
in each of the Phases, an engineering design package consisting of Drawings, Specifications
and a QA/QC plan will be submitted to the DSHW for approval.

Future side slopes will be constructed and maintained at a maximum of 4H:1V with a single
roadway bench that will approximately dissect the final slopes to minimize erosion and
facilitate final cover maintenance. The roadway benches will slope up to 5% to ensure
adequate drainage (while minimizing erosion) and will incorporate a drainage channel on the
inside of the bench at the toe of the slope.

3.3.4 Elevation of Final Cover

As illustrated on Drawing 4 (Appendix A), the ground surface around the landfill is
approximately 4,420 and the final cover has a maximum elevation of 4,600 feet above mean
sea level (msl).

3.3.5 Equipment Requirements and Availability

Section 1.5 and 1.6 of Part II — General Report, contains a listing of equipment and personnel
located at the landfill and the availability of additional equipment as needed.

3.4 MONITORING SYSTEM DESIGN

3.4.1 Groundwater Monitoring System

The existing groundwater monitoring plan is in accordance with R315-308-2 and is designed
to monitor the impacts of the existing landfilling operation on the groundwater regime
beneath the site. Wells are located both upgradient and downgradient of the existing landfill
operations. The specifics of the groundwater monitoring system are provided in the
Groundwater Monitoring Plan for the City of Logan Landfill (Kleinfelder 1998). The Table of
Contents for the Groundwater Monitoring Plan is contained in Appendix C, the full plan has
not been included as part of this permit renewal.
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3.4.2 Surface Water

In general, surface water will be prevented from running into the active landfill area by
ditches and berms. Run-off from the final cover will also be managed by a combination of
berms and ditches. The berms will be placed to divert the water around the active and final
cover area to ditches that will drain to nearby drainages. Landfill staff will inspect the
drainage system quarterly. Temporary repairs will be made to any observed deficiencies until
permanent repairs can be scheduled. Landfill personnel or a licensed contractor will repair
drainage facilities as required.

3.4.3 Leachate Collection

A leachate collection system has not been installed nor will be installed due to the synthetic
liner exemption status issued by the DSHW. A leachate monitoring and removal facility is in
place at the southwest corner of the landfill. This system consists of approximately 300 feet of
open joint drainpipe laid generally eastward from vertical access pipe. The vertical access
pipe is topped with a standard, sewer manhole top section, ring and lid. The access point is
used for inspection, measurement and pumping actions to remove leachate. Leachate removed
from the landfill is currently transported to and treated at the Logan City Sewage Lagoons.
Logan City is in the process of establishing a bio-treatment basin to treat leachate on adjacent

property before discharging to the man-made wetlands.

3.4.4 Landfill Gas

The specifics for monitoring landfill gas are detailed in the Operations Plan for the City of
Logan Landfill (JMM, 1992). The table of contents for the Operations Plan is included in
Appendix B.

3.5 DESIGN AND LOCATION OF RUN-ON/RUN-OFF CONTROL SYSTEM(S)

3.5.1 Run-On from a 24-Hour, 25-Year Storm

The location of active landfill is elevated above the surrounding topography; therefore, the
potential for run-on does not exist.
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3.5.2 Run-Off from a 24-Hour, 25-Year Storm

The design for the landfill will incorporate a run-off control system that will divert the surface
flows resulting from a 25-year, 24-hour storm (2.41 inches — NOAA Atlas 14) that falls on the
landfill cover. The proposed final cover surface will be divided into 5 sub-areas by cap access
roads which will built up on berms above the final landfill cap. Collection ditches located
along the proposed road(s) will collect surface runoff and transport it via the road/drop
structures to the perimeter of the landfill where it will travel westward via the run-on
diversion channels which are located on the north and south boundaries of the landfill. The
road(s) and accompanying channels will break up the landfill cap into smaller drainage sub-
areas, this also serves to reduce the peak depth/velocity of sheet flow and erosion of the
surface cover. Runoff generated below the roads will also be collected in the run-off diversion
channels. Preliminary calculations of the flow rates from the predicted runoff used for initial
design of the storm water collection ditches are provided in Appendix H. Preliminary storm
water collection ditch design calculations are also included in Appendix H. All ditches will be
constructed with 2H:1V side slopes, maximum depth of flow was calculated to be 2.2 feet in
the south run-off channel. Other ditches/roadway berms will be sized so that the maximum
projected flow depth can be carried within the diversion channels. Evaluation of the erosion
potential in the run-off control channels was also performed. This analysis indicated that flow
velocities within the channels would erode the channel during the design storm, unless a fair
stand of vegetative cover is cultivated within the channels. Until the vegetation in the
channels becomes established, a temporary erosion resistant channel lining should be
installed.

Surface water that flows off the intermediate cover will be intercepted by control berms and
will be treated as non-contact run-off. The intermediate cover will be graded to provide the
maximum slopes consistent with slope stability to minimize the amount of precipitation that
would infiltrate into the waste materials.

Berms and ditches will be incorporated into the active landfill areas to direct the precipitation
away from the working faces. Temporary, movable construction pumps will be used to
dewater confined areas to minimize infiltration.

Logan Landfill personnel will be responsible for the maintenance of the slopes and drainage

systems to ensure the efficient operation of the run-off system.
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‘ The Logan Landfill is designed and will be constructed so as not to cause point or non-point
source discharges to surface waters, including wetlands, in violation of the CWA or in
violation of State of Utah water quality management plans approved under Section 208 or 319
of the CWA. A copy of the current UPDES permit is included in Appendix 1.
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SECTION 4 - CLOSURE PLAN

4.1 GENERAL

The following section augments the existing Closure Plan found in the Operations Plan (JMM,
1992). The primary change to the existing closure scenario is that the landfill will be closed in 4
Phases rather than 5 with the first Phase starting in the southeast corner of the landfill. Closure
will proceed from the southeast comer of the landfill and progress to the west with the final
Phase of closure being the C&D area. Drawing 3 (Appendix A) show the closure Phases for the
landfill.

The landfill is intended to be filled to design capacity in sequential Phases, however, it is
possible that closure of the landfill may be necessitated earlier. The following sections discuss
the closure of the landfill under present conditions (any point in time before total design

capacity) and designed closure to full capacity in 4 Phases.

42 IMMEDIATE CLOSURE

Although unlikely, it may become necessary or advantageous to close the Logan Landfill short
of the final design capacity. Reasons for premature closure range from residential pressures,

political pressures, alternate waste disposal options, to regulatory pressures.

Immediate closure would be closure of the landfill within the next 60 months. During that
period of time, waste would need to be deposited and regarded in a manner to create a positively
sloped final cover. Design, regulatory approval, and construction of a final cover system would
need to be completed over the entire MSW landfill footprint. The approximate area that would

constitute the final cover is approximately 95 acres.
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4.3 PHASED CLOSURE

The most probable scenario for the Logan Landfill is one of Phased Closure. Phased Closure
would consist of closing the landfill under the following plan, in accordance with Rules R315-

302-2 and 3. Drawing 4 (Appendix A) shows the contours of the final cover.

4.3.1 Closure Phases

The closure of the Logan Landfill consists of four Phases. The life of each of the individual
Phases will depend upon the side slope of the MSW extending into surrounding Phases. The
lateral extent and predicted life of each of the Phases is as follows:

4.3.1.1 Phasel

Phase I is located in the southeast quadrant of the landfill. Phase I consists of approximately
936,000 square feet ranging in elevation from 4,430 to approximately 4,530 feet above mean
sea level (msl). Phase I will provide landfilling capacity for approximately 3 years, reaching
capacity in 2010. Phase I will provide approximately 850,000 cubic yards of landfill capacity.

4.3.1.2 Phasell

Phase II is located immediately west of Phase I. Phase II consists of approximately 945,000
square feet ranging in elevation from 4,430 to approximately 4,580 feet above msl. Phase II
will provide landfilling capacity for approximately 5 years, reaching capacity in 2015. Phase
II will provide approximately 1,535,000 cubic yards of landfill capacity.

4.3.1.3 Phaselll

Phase III is located immediately west of Phase II. Phase III consists of approximately
1,210,000 square feet ranging in elevation from 4,430 to approximately 4,590 feet above msl.
Phase III will provide landfilling capacity for approximately 5 years, reaching capacity in
2020. Phase III will provide approximately 2,065,000 cubic yards of landfill capacity.
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4.3.1.4 PhaselV

Phase IV is located along the northern boundary of the landfill and represents the closure of
the C&D area. Phase IV consists of approximately 514,000 square feet ranging in elevation
from 4,430 to approximately 4,590 feet above msl. Phase IV will provide landfilling capacity
for approximately 4 years, reaching capacity in 2024. Phase IV will provide approximately
1,370,000 cubic yards of landfill capacity.

4.3.1.5 Total Capacity of the Site.

The approximate quantity of air space consumed in the landfill, from 1960 through the year
2007 is estimated to be approximately 5,776,000 cubic yards (CY) including daily and
intermediate cover. Based on the proposed modifications outlined in this permit, the volume
of air space remaining until closure is estimated at 5,819,000 cubic yards. A projection of
landfill use is provided in Appendix O. This analysis indicates that the landfill will reach its
design capacity in approximately the year 2024.

4.3.2 Closure Procedures

Closure activities for each Phase of the landfill will take place in accordance with the
following procedures:

4.3.2.1 Submittal of Plans, Specifications, and QA/QC Plan

Four months before the intended closure of each of the Phases of landfilling, a design package
consisting of drawings, construction specifications, and a QA/QC plan will be submitted to
the DSHW. The DSHW will have approximately 60 days to review and comment on the
adequacy of the drawings, specifications and quality assurance/quality control measure
envisioned for the construction. Comments from DSHW will be incorporated into a final

“bid” package for the cover construction.

4.3.2.2 Formal Notification

The Executive Secretary of the DSHW will be notified of the intent to implement the closure
plan in whole or part, 60 days prior to the date projected for final receipt of waste.
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. 4.3.2.3 Additional Closure Activities

Additional closure activities to close either the entire landfill or only one Phase are as follows:
e Regrading of all lower side slopes where current slopes are steeper than 4 horizontal to
1 vertical.
o Regrading of all upper side slopes and the top of the landfill to slopes between 4
horizontal to 1 vertical, but not flatter than 6 horizontal to 1 vertical.
¢ Finalization (including DSHW comments) of the final cover design package. Final
Cover design package will include, at a minimum, plans, construction specifications,
and QA/QC protocols to guide the construction of the final cover.
¢ Bidding and construction of final cover.
o Construction of a maintenance road over the cover.
¢ Construction of run-off control structures.
e Vegetation of the final cover soils.
o Preparation of As-Built Drawings.
o Inspection of final cover construction by Owner (City of Logan), Engineer (engineer
of record) and DSHW personnel.
o Preparation of Certificate of Closure by a Utah registered Professional Engineer.
‘ ¢ Submittal of required documents to the State DSHW and to the Cache County
Recorders office.

4.4 CLOSURE COSTS

4.4.1 Immediate Closure

The closure of the landfill may occur before the final design capacity is reached. The costs
associated with the closure of the entire landfill at once would entail the regrading of the
entire landfill, engineering of final cover plans, specifications, and QA/QC plan. The cost of
closure under current conditions is estimated at 4.6 million dollars. Details of this estimate are
provided in Appendix P.

4.4.2 Phased Closure

If the landfilling operations continue as proposed by this permit application, the landfill will be

closed in 4 Phases. The cost of closure for each of the Phases is as follows:

. PhaseI- $1.2M
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PhaseII- §$1.8M
Phase [1lI- $2.1M
PhaseIV- $1.2M

Details of the closure cost estimates are provided in Appendix P.
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SECTION 5 - POST-CLOSURE PLAN

5.1 GENERAL

The following section augments the existing Post-Closure Plan found in the Operations Plan
(JMM, 1992). Post-closure financial assurance will provide for continued monitoring of
groundwater, surface water, leachate, gas, and maintenance of the cover as described in the
post-closure plan below. The total cost of post-closure care is estimated at $883,960. A
detailed analysis of annual post-closure costs is provided in Appendix P.

5.2 POST-CLOSURE PLAN

In accordance with rules R315-302-2 and R315-303 post-closure activities at the landfill will
continue for 30 years, or as long as the Executive Secretary of the Utah Solid and Hazardous
Waste Control Board deems necessary for the Logan Landfill to be stabilized and to protect
human health and the environment. The Post-Closure activities will include the following
work:

5.2.1 Changes to Record of Title

A Plat Map and Statement of Fact concerning the location of the landfill shall be recorded
with the Cache County recorder not later than 60 days after certification of closure. The
recorded document will restrict future land use. Compatible land uses will be identified in the

Logan City comprehensive planning documents.

5.2.2 Monitoring Plan

Post-closure activities will commence immediately upon closure of the total facility. The
following activities augment the existing Closure Plan found in the Operations Plan (JMM,
1992).

The monitoring frequencies for the different media are shown in the following table. Post-closure

monitoring will be conducted as follows:
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Post-Closure Monitoring Schedule

Type Frequency Apparatus
Groundwater Semi-Annual Refer to Groundwater Monitoring Plan
Surface Water Semi-Annual Refer to Operations Plan

Leachate Quarterly Sump at southwest corner of Landfill
Gas and Ambient Air Quarterly Refer to Operations Plan
Settlement Annual Bench mark survey

5.2.2.1 Groundwater

Groundwater will be monitored in accordance with procedures provided in the Logan City
Groundwater Monitoring Plan previously submitted to the State of Utah DSHW. The Table of
Contents for this Plan is contained in Appendix C; the full plan has not been included as part
of this permit renewal.

5.2.2.2 Surface Water

Surface water will be monitored in accordance with procedures provided in the Operations
Plan previously submitted to the State of Utah DSHW. The Table of Contents for this plan is
provided in Appendix B.

5.2.2.3 Leachate

The presence of leachate will be monitored at the leachate collection sump located at the
southwest comer of the landfill. Accumulations of leachate in excess of 1 foot will be
removed and transported the Logan City Sewage Lagoons for treatment. Logan City is in the

process of establishing a bio-treatment basin to treat leachate on adjacent property.

5.2.2.4 Gas Monitoring

The specifics for monitoring landfill gas are detailed in the Operations Plan for the City of
Logan Landfill JMM, 1992). The Table of Contents for this plan is provided in Appendix B.
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‘ 5.2.2.5 Settlement

At final closure, the boundary markers used to designate closed areas of the landfill will be
used to measure settlement of refuse materials. Additional survey markers will be placed as
necessary to monitor areas of suspected movement. Ground elevation will be measured at the
base of each boundary marker.

5.2.3 Inspection and Maintenance

Monitoring facilities, fences, roads, buildings, cover, and run-on and run-off systems will be

inspected in accordance with the schedule presented in the cost estimate (Appendix P).

Facilities will be inspected for damage, deterioration, and impaired function with regard to the
listed standards and original design. Deficiencies will be corrected promptly. Deficiencies,

repairs, and restoration of function will be documented in the landfill record.
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SECTION 6 - POST-CLOSURE LAND USE

Logan City will design a post-closure land use plan to be implemented at the landfill within 5
years prior to the end of the landfill’s life. Logan City will select an end use for the landfill
consistent with good landfilling practices. The final land use selected for the landfill will be
based upon maintaining a functional landfill cover. Land use activities will be approved by
Logan City prior to implementation. Typical end uses range from recycling operations (which
complement existing operations) to recreational activities. Since the closure of the site may be
over 20 years away and with the potential development options that could occur in this area, it
is not currently possible to establish a land use plan that will be consistent with surrounding
land uses and the needs of Logan City.
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SECTION 7 - FINANCIAL ASSURANCE

7.1 GENERAL

The most up-to-date financial assurance documents are provided in the latest Annual Report
Submitted to the State of Utah, DSHW. The 2006 Annual Report is included in Appendix D.

7.2 CORRECTIVE ACTION

At present, there are no known requirements for corrective actions. Logan Landfill is currently
under assessment monitoring for groundwater and any issues raised pertaining to the
groundwater will be addressed when conclusive results are obtained. The costs of any potential
corrective action are unknown at this time and are not included in either the Closure or Post-

Closure, or Financial Assurance costs.
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